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There’s no icing condition too tough for Iceguard 
to handle... and we speak from experience! 



Iceguard, the simplest, most reliable deicing 
equipment flying today, has never run into 
icing conditions it can’t master. 

For this electrothermal deicing system 
never has a cold spot— always melts the ice 
evenly. And it goes to work instantly at any 
altitude— has no moving parts— requires no 
maintenance except a simple periodic check 
of electrical connections. 

A patented method of knitting Iceguard’s 
heat-conducting wires together is the 
secret. It makes electrical short circuits 


impossible. And, when these wires are 
embedded in a proven dielectrical covering, 
they give airplanes sure ice protection 
under any conditions. 

Iceguard is just another example of how 
Goodyear's technical engineering staff-the 
largest, most experienced group in its field 
—keeps coming up with new and better solu- 
tions to aerospace and related problems. 
Want more examples - or help with your 
problems? Write Goodyear, Aviation Prod- 
ucts, Dept. 0-1715, Akron 16, Ohio. 


GOODYEAR 

aviation"products 



DEPTH MANAGEMENT IN ACTION 


QUIET MAN WITH A CRITICAL MISSION 


E. Fred Buehring of Temco Aerosystems is tight mouthed of 
necessity. As division vice president and general manager, he 
is responsible for highly classified, multi-million dollar Army 
and Air Force projects. The fast-growing Aerosystems division 
is an outgrowth of a decision made by Buehring and others in 
1955 to develop a quick reaction capability in the design and 
production of special purpose systems. Known chiefly at that 
time for its aircraft maintenance and overhaul work, the divi- 
sion still performs this function on such first-line transports as 
the C-133 cargo master; however, it has enlarged its electronic 
warfare systems capabilities to the point that aircraft mainte- 
nance accounts for a relatively small percentage of its total sales 
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volume. Today, the division has a major part in the AN /USD-7 
project, and is a key supplier of airborne systems for missile 
tracking, telemetry, communications, electronic intelligence and 
data handling. 

Fred Buehring is another example of LTV depth management. 
He has grown through the ranks from a contracts supervisor in 
1950 to division manager nine years later, and was elected a 
vice president in April, 1960. This caliber of management, 
linked with proved technical competence in aerospace, com- 
munications, electronics, and commercial products, enables 

and the well-being of our nation. 





AEROSPACE CALENDAR 

Apr. 3-4— Seventh Annual Business Aircraft 
Safety Seminar, Flight Safety Foundation, 
jack Tar Hotel, San Francisco, Calif. 

Apr. 3-5— Launch Vehicles; Structures and 
Materials Conference, American Rocket 
Society, Ramada Inn, Phoenix, Ariz. 

Apr. 3-6— National Aeronautic Meeting (in- 
cluding production forum), Society oi 
Automotive Engineers, Hotel Commo- 
dore, New York, N, Y. 

Apr. 9-12— 33rd Annual Scientific Meeting, 
Aerospace Medical Assn.. Chalfontc Had- 
don Hall, Atlantic City, N. J. 

Apr. 10-12— Second Symposium on The 
Plasma Sheath-Its Effect Upon Re-entry 
Communication and Detection, New Eng- 
land Mutual Hall, Boston. Sponsor: AF 
Cambridge Research Laboratories. 

Apr. 11-13— Southwestern Conference and 
Electronics Show, Institute of Radio En- 
gineers, Rice Hotel, Houston, Tex. 

Apr. 11-13— Annual Technical Meeting and 
Equipment Exposition. Institute of En- 
vironmental Sciences. Sheraton Chicago 
Hotel, Chicago. 111. 

Apr. 12-13-Eighth Annual Meat Transfer 
Conference, Oklahoma State University, 
Stillwater, Okla. 

Apr. 13— Government Contracts Sympo- 
sium, National Assn, of Professional Con- 
tracts Administrators. Ambassador Hotel, 
Los Angeles. Calif. 

Apr. 14— American Society for Metals' I4th 
Annual Purdue Symposium, Purdue Uni- 
versity. West Lafavctte, Ind. 

Apr. 16-18-Second Conference on Kinetics, 
(Continued on page 7) 
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depend upon three auxiliary power packages. Each is driven by a small-size big-output motor capable 
of delivering the order of reliability and performance demanded for Minuteman. They are products of 
Eemco Division of Electronic Specialty Co., which has been providing missile, space, and aircraft 
industries with custom motors, actuators, and starter-generators for 20 years. For complete, specific 
information on Eemco Minuteman-proved products, just write or call. 



AEROSPACE CALENDAR 

(Continued from page 5) 
Equilibria, and Performance of High 
Temperature Systems, University of Cali- 
fornia, Los Angeles, Calif. Sponsor: West- 
ern States Section/Combustion Institute. 

Apr. 16-18— Second International Flight 
Test Instrumentation Symposium. College 
of Aeronautics, Cranfield, England. 

Apr. 16-18— Aerospace Systems Reliability 
Svmposium, Institute of the Aerospace 
Sciences. Salt Lake City. Utah. 

Apr. 19— Eastern Regional Meeting, Insti- 
tute of Navigation, Shoreham Hotel, 
Washington, D. C. 

Apr. 24-26— Polytechnic Institute of Brook- 
lyn's Symposium on the Mathematical 
Theory of Automata, United Engineering 
Center, New York, N. Y. 

Apr. 25-29-Western Space Age Industries 
and Engineering Exposition, Cow Palace, 
San Francisco, Calif. 

Apr. 26-27-Quarterly Regional Meeting, 
Assn, of Local Transport Airlines, Hilton 
Inn, Atlanta, Ca. 

Apr. 29-May 8-Hanover Air Show, Han- 
over, Germany. 

Apr. 30-May 1— Annual Meeting, National 
Aeronautical Services Assn., Shoreham 
Hotel, Washington, D. C. 

Apr. 30-May 2— Meeting on Manned Space 
Flight, Institute of the Aerospace Sci- 
ences, Hotel Chase, St. Louis, Mo. 

May 1-3— Spring Joint Computer Confer- 
ence. Fairmont Hotel. San Francisco. 

May 1-3— Biologistics for Space Systems 
Symposium. Biltmore Hotel, Dayton, 
Ohio. Sponsor: Aerospace Medical Re- 
search Laboratories, Aeronautical Systems 
Division, AF Systems Command. Wright- 
Patterson AFB, Ohio. 

May 2-4-1 8th Annual National Forum. 
American Helicopter Society, Sheraton 
Park Hotel, Washington, D. C. 

May 2-11— International Space Research and 
Technology Exhibition. London, England. 
Sponsor: British Interplanetary Society. 

May 3-4— First International Congress on 
Human Factors in Electronics, IRE, La- 
fayette Hotel, Long Beach, Calif. 

May 7-9— Materials & Processing for Space 
Environments Symposium. Society of 


■ Mate 


s. Mo. 


neers. Hotel Statlcr, St. Louis. 

May 7-11-Annual Conference, Society of 
Photographic Scientists and Engineers. 
Somerset Hotel, Boston, Mass. Cospon- 
sor: AF Cambridge Research Laboratories. 

May 7-11-1962 Tool Exposition & Engi- 
neering Conference. Public Auditorium. 
Cleveland. Ohio. 

May 8-10— 12th Annual Electronics Compo- 
nents Conference, Marriott Twin Bridges 
Motor Hotel, Washington, D. C. 

May 14-16— National Aerospace Electronics 
Conference. Institute of Radio Engineers, 
Biltmore Hotel. Dayton, Ohio. 

May 14-16— Joint Technical Society-Depart- 
~ e Symposium on Tlicr- 


er Convci 


Antlers Hotel, 


tel, Los Angeles, Calif. 

Aug. 21-24— Western Electronics Show and 
Conference, Institute of Radio Engineers, 
Los Angeles, Calif. 



(Or: The Stirring Saga of Sulfur Hexafluoride Subdued) 


Over coffee one recent morning 
(our engineers always go right on 
thinking during coffee breaks), we 
observed one of the shining lights 
of our Environmental Control Sys- 
tems Department wearing a grin 
that can be described only as 
Cheshirean. Ignoring previous ex- 
perience under the stimulus of pres- 
ent curiosity, we inquired into the 
cause of his bliss. 

Seems that the dielectric proper- 
ties of air aren’t good enough for it 
to be used as a pressurization gas 
for many of the high-power wave- 
guide sections* being used today. 
The best job is done by SF 6 — a gas 
that packs 2 to 3 times the dielec- 
tric strength of air at normal pres- 
sure, and even more at higher 
pressures. 

1 Ah, but there’s a rub (that is, 
there was a rub). If you want to 
depend on SF s , you have to keep it 
pure. Arcing or corona discharge 
decomposes the gas, and the de- 
composition products would eat 
the head right off your favorite iron. 
The gas must be constantly recir- 
culated to remove these corrosive 
products. And moisture, another 
troublemaker, must also be 
eliminated. 

Enter our hero. Knowing full well 
his burden of honor to uphold 
(Budd Electronics has led in devel- 
oping dependable equipment to 
meter and maintain the purity of 
SF« gas for waveguides), he led his 
group to glory. In mundane terms, 
they designed and perfected the 
Budd Model PHD-2002 system. 
Deceptively simple in appearance, 
this system stores the SF 6 . . . auto- 


matically regulates supply, com- 
pensating for normal leakage in 
the waveguides . . . and maintains 
both required purity and dryness. 
Its recirculation system (exclusive- 
ly ours) delivers reliable, contami- 
nant-free operation and long service. 

At this point, our ad manager 
thinks we should remind you that 
our Environmental Control Sys- 
tems Department didn’t get into 
SF C handling by accident. We’ve 
been designing and manufacturing 
heat exchanger systems, refrigera- 
tion and air conditioning systems 
and pressurizer/dehydrators for 
electronic equipment for over 20 
years. If you’ve got an equipment 
or tube cooling problem . . . space, 
ground or sea ... or an operating 
gas problem with waveguides, cavi- 
ties, rotary joints, coaxial lines or 
similar components, it’s a sure bet 
you should know more about our 
current activities. Write Environ- 
mental Control Systems, Budd 
Electronics, 43-22 Queens St„ Long 
Island City 1, N. Y. 

•R&D terminology for glorified ducts. 



Budd Model PHD-2002 SF 6 Handling System 
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apogee of 370 mi. and perigee of 340 mi. 





Who killed this Fairchild transistor ? 



We did. It had already passed our standard 
tests ... tumbling, centrifuge, radioactive leak 
detection. Then, as a sample of the week’s 
production run, it was pushed to its limits . . . 
and beyond ... in destructive testing. Forces 
200,000 times greater than the pull of gravity. 
Extreme temperature, vibration, and shock 
cycles. Tests to determine the final breaking 
point. In actual application, no transistor 
would ever have to take such a beating. Even 


if shot to the moon. But this is one way we 
make sure at Fairchild. If there’s any weak- 
ness in a production run, we want to be the 
first ones to know about it. And the only ones. 
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EDITORIAL 


Thorns in the Rose Garden 


The current controversy over the B-70 Mach 3 bomber 
program now raging between the Pentagon and Capitol 
Hill is one of the most curiously muddled dramas ever 
played in a city famous for this type of performance. 
We suspect that the furor raised by Rep. Carl Vinson 
(D.-Ga.) over the current status of the B-70 program was 
aimed at little more than teaching Defense Secretary 
Robert S. McNamara some more realistic political man- 
ners. While President Kennedy’s walk with Rep. Vinson 
in the White House rose garden may have achieved the 
goal of the Georgia “swap fox.” there are still some 
thorny aspects of this Congressional-Executive branch 
relationship on defense problems that arc likely to draw 
blood in the future. 

Much more fundamental to this conflict is the growing 
concern in Congress over the concentration of all this 
country’s deterrent strength in the warheads of ballistic 
missiles. Never before in our history has this nation 
put all its military eggs in a single basket, as Defense 
Secretary McNamara now proposes to do with his con- 
centration on Atlas, Titan, Minuteman, Polaris. Skybolt 
and possibly the mobile medium-range ballistic missile 
(MMRBM). Congress does not have the technical 
experience to argue against this policy in detail although 
it has visceral doubts as to its wisdom. There is also a 
growing feeling in Congress that Mr. McNamara’s under- 
standing of technology is more applicable to Edscls than 
to aircraft, missiles and space technology. Ilis public 
statement attacking the B-70 program did little to dispel 
this feeling. 

Classic Example 

The B-70 program is another classic example of how 
executive indecision and budgetary fluctuations can viti- 
ate any technological advance. Mr. McNamara deserves 
no special blame for the current plight of this program 
as these fluctuations began three years ago. He has 
added only the last few oscillations to this destructive 
cycle and he is merely perpetuating the well-proven fal- 
lacy of trying to develop a basic new weapon without 
all of the advanced subsystems necessary to its function 
as a complete combat system. 

It is appalling at this time in our technical history to 
hear him argue against developing a new weapon system 
because it involves some unsolved technical problems. 


If this philosophy had prevailed in 1935 when the ICBM 
program was first organized with top priority— and it 
was voiced by a dour minority at the time— we certainly 
would never have tackled the job of developing Atlas, 
Titan, Minuteman and Polaris. Basic state of the art 
advances of enormous magnitude were rec|uircd then 
in all of the key areas vital to ICBM success— propulsion, 
guidance, re-entry vehicles and warheads. 

A phrase in Mr. McNamara's B-70 polemic that is 
bound to catch the combat veteran’s eye is his claim that 
the B-52 and B-58 could penetrate to enemy targets "as 
well or almost as well” as the B-70. We recommend 
that he turn for a moment from his accountant and 
scientist advisers to get a realistic description of what 
penetrating to an enemy target “almost as well” really 
involves. 

Bomber Cut Questioned 

Congress still doubts the wisdom of Mr. McNamara's 
decision to close down the B-58 and B-52 bomber pro- 
duction lines this year and questions the validity of his 
assurance that he could crank up the B-52 line again 
in only 18 months and at a cost of S300 million if he 
felt it necessary in the future. 

Air Force leadership has helped to muddle this picture 
by some extremely sloppy presentations of its case for 
the RS-70 and a stubborn refusal to abandon its emo- 
tional attachment to this project in favor of some hard 
technical arguments to support its case for continued 
development of mixed deterrent forces. As for the B-70, 
it should either be pushed hard as a complete weapon 
system or mercifully killed. To pursue the present course 
of limited development and further study will only waste 
defense dollars and technical talent and produce no use- 
fid result. 

Although President Kennedy's walk in the White 
House rose garden may have produced the immediate 
political compromise desired by Rep. Vinson, we pre- 
dict that the size and character of the U.S. strategic 
deterrent forces will continue to be a thorny issue. The 
knowledgeable defense veterans on Capitol Hill do not 
appear ready to accept Mr. McNamara's sole reliance on 
ballistic missile warheads and will continue to press for 
development of as wide a variety of deterrent delivery 
systems as our technology will offer. —Robert Hotz 
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NOW THE FLEET CAN RESCUE ITS OWN 
...200 MILES AWAY... with the SEASPRITE 

The new all-weather SEASPRITE can "home in” automatically on any 
ditched pilot and crew equipped with a UHF transmitter. Moreover the 
SEASPRITE can operate off any ship of the fleet as small as a destroyer. 

The navigational and direction finding equipment aboard the 
SEASPRITE gives it an effective search and rescue radius of 
200 miles. Its IFR instrumentation lets it fly anytime. 

This is an all-weather helicopter for an all-weather Navy. 

THE KAMAN AIRCRAFT CORP., BLOOMFIELD, CONN. 



WHO'S WHERE 


In the Front Office 

Richard L. Shctler general manager of 
General Electric Co.'s Defense Systems De- 
partment, Syracuse. N.Y., elected a director 
of Appnratenindustrie Defense Electronics 
N. V., the Hague, Netherlands, a subsidiary 
of GE. 

Harry L. Brown, vice president-engineer 
ing. Gnidancc Technology, Inc.. Santa Mon 


ca. Calif. 


Robe 


H. 1 


, Tenney Engineering. Inc 




z Engineering 


Robert H. 1 

dent and a director, Schaev 
Pcnnsauken, N. I. 

Raymond E. Frederick. 

Trak Electronics Co., Inc.. Wilton. Conn 
Herbert D. Bissell, vice president-corpor 
ate marketing, Minncapolis-Honcywel 
Regulator Co.. Minneapolis. Minn. 

Charles C. Camillo, vice president-engi 
n coring. FXR Division of Amphenol-Borg 
Electronics Corp., Danbury. Conn. 

Dr. C. W. Walton, vice president-re- 
search and development. Minnesota Mining 
Sr Manufacturing Co., St. Paul. Minn., and 
J. W. Scldcn, division vice president-new 
products commercial development. 

Capt. R. R. Seymour, deputy vice presi- 
dent-flight operations, Eastern Air Lines, 

Honors and Elections 

Sir George Gardner, controller of aircraft 
for the Ministry of Aviation, and N. E. 
Rowe, director of Hawker Siddelcv Aviation, 
elected to Honorary Fellowships in The 
autical Society. M. J. B. Stoker, 
tary of the Helicopter Assn, of 
Great Britain, awarded Honorary Compan- 
ionship. Also honored bv the Society: The 
Cold Medal to Sir Arnold Hall, chairman 


Royal A 


igmg d 


1 Siddelcv 


Engines; Tire Silver Medal to Dr. D. Kuclic 
mann, head of the Royal Aircraft Estah 
ment's Supersonic! Division, and Prof. E. ] 
Richards; The Bronze Medal to Dr. A. T 
Barrett, head of the Royal Aircraft Estal 
lishment's Technical Department; The Bri' 
ish Gold Medal for Aeronautics to F. W 
Page, chief executive. Aircraft Divisior 
English Electric Aviation; Tire British Silve 
Medal for Aeronautics to F. N. Slingsln 

Thc'^Wakefiel^Gold'MedaMo* ). E.'ch-'gi 

Weapons Research Establishment (Salisbury 
Australia) and T. G. Thome, principal scici 
tific officer of the Roval Radar Establisl 
ment; The R. P. Alston Memorial Medal 
to P. Howlctt. flight test observer of the 
Air Registration Board; Tire Alan Marsh 
Medal to C. T. D. Hoscgood. chief helicop- 
ter test pilot for the Bristol Division of 
Westland Aircraft. 

Vice Adm. John T. Hayward. USN, has 
received the sixth annual Capt. Robert 
Dexter Conrad Award. Tire citation read 
in part. “For outstanding accomplishments 
in the planning, administration and direc- 
' " arch and de- 
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related a 
it of the Navy . . ." 


INDUSTRY OBSERVER 

► Development cost of the 120-in. solid-propellant rocket motor for the 
USAF/Martin Titan 3 launch vehicle may run $90 to SI 00 million through 
preliminary flight rating test (PFRT). Aerojet-General. Lockheed Propulsion, 
Thiokol and United Technology submitted proposals Mar. 12 to Air Force 
Systems Command's Space Systems Division. Questions following oral 
presentations to SSD probed management capabilities of the contenders. 

► Army and Navy are considering need for a relatively unsophisticated 
fixed-wing troop-support aircraft to be operated and maintained by local 
personnel in such countries as South Vietnam. It would probably be 
propeller-driven, and able to fly slowly enough to spot targets in jungles. 

► Project scientists arc deeply worried about the ability of the Delta launch 
vehicle to place the 165-lb. weight of the UK-1 international satellite into 
a 600-200 mi. orbit. Size of the satellite forced a change last summer to 
Delta from the Scout, and now U. S. may substitute a Thor Agena B 
vehicle to ensure successful orbit. Change at this late date would push the 
launch well past its present scheduled Apr. 10 date. 

► Radiation weapons program at Air Prosing Ground Center. Eglin AFB, 
calls for high spccific-cncrgy storage devices capable of delivering millions 
of joules of electrical energy in a few microseconds. APGC is seeking com- 
panies with research and development capability in this field. 

► Blast shields and instrumentation for the atmospheric nuclear test program 
are being installed in three Martin RB-57 aircraft by Cook Electric Co. 
under an AFSC Aeronautical Svstems Division contract. Aircraft will be 
used for radiation sampling in the nuclear cloud. 

► Bell Acrosystcms Co. has won NASA competition for a generalized study 
of spacecraft attitude control systems (AW Mar. 5, p. 15). Contract value 
approximates S50.000. 

► Navy’s North American A5J Vigilante bomber has shown that it can be 
operated successfully from aircraft carriers, but its tail-ejection bombing 
system has presented such problems that it is estimated another year will 
be required to make the system operational. 

► Grumman A2F Intnidcr attack aircraft will use the Martin Bullpup air- 
to-surfacc missile developed to operate with automatic radar techniques 
instead of the present radio-command, pilot-operated control system. 
Intruder’s radar will illuminate the target and give course information to 
the missile through the computer, built by Republic Aviation Corp. and 
installed in the A2F. 

► Industry proposals for cost-plus-fixed-fee study contracts for unmanned 
space flight operations facilities system were requested recently by NASA’s 
fet Propulsion Laboratory. Industry was invited to bid on any or all of 
three parts of flic program comprising system evaluation, communications 
and status display. Fourth part, covering conversion and buffering equip- 
ment for IBM 7090 computers went directly to International Business 
Machines Corp. 

► Value of star tracker-inertial guidance systems for ballistic missiles is 
being debated by defense planners. Increased accuracy gained from using 
the combination system is offset by reduced nuclear warhead yield due to 
increased weight of the guidance package. Packages are so expensive that 
some observers believe it would be cheaper to assign two missiles with 
conventional systems per target instead of one with combination guidance. 

► Tomahawk is the designation of a new heavy assault weapon being studied 
by Martin Marietta’s Orlando Division to U. S. Army requirements. 

► Electronic countermeasures effectiveness of late-model Boeing B-52 
bombers is being measured in current program at Air Proving Ground 
Center, Eglin AFB. Program includes practice runs against U. S. target 
arrays to check ability of Sage system to sec through ECM techniques. 
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INFRARED AND OPTICAL ENGINEERS experienced in infrared equip- 
ment design, data analysis and reduction techniques, spectroscopy and other 
related backgrounds in the infrared and optical area will find new careers at 
Bendix. Write or call the Personnel Director, Bendix Systems Division, Ann 
Arbor, Michigan— an equal opportunity employer. 




Bendix Systems Division 


Washington Roundup 


Joint Missile Office 


Disarmament Survey 


Science Coordinator 


New Cape Canaveral 


Navy will participate with Air Force in managing the mobile medium-range 
ballistic missile development program (see p. 16) in a joint office that will be formed 
principally to assure that the missile will be compatible with requirements for launching 
from ships and barges. 

First launching of a Nike Zeus anti-missile missile from Kwajalcin Atoll against a 
target rc-cntrv vehicle launched by an Atlas missile in California was scheduled for 
late last week, but was not expected to be announced under an information policy 
that calls for secrecy until the first phase of the tests is completed. 

Central Aero Club of Russia has supplied a great amount of new information on 
the Vostok 2 spacecraft and its ground equipment as a result of insistence by U.S. 
members of the Federation Aeronautique Internationale that Soviet space record claims 
were not sufficiently substantiated. The material is being translated and will be made 
public within two weeks. 

Sen. Hubert Humphrey is still trying to get the Foreign Relations Committee to 
release a survey of probable effects of disarmament on the 100 top defense contractors. 
Some members of the committee feel that it might be used by Russia to further the 
Soviet argument that the U.S. has a vested interest in prolonging the cold war. The 
survev, begun late in 1960 and completed last fall, was submitted to the full committee 
in January. 

New Cocoa Beach, Fla., motel in which the Mercury astronauts have invested 
part of the money paid to them by Life magazine for exclusive rights to their personal 
stories will have an auditorium with a news center on its upper floor. Among the 
organizations planning to rent office space there is Life magazine. 

Astronaut Donald Slayton still may fly a space mission in Mercury-Atlas 8 or in 
a two-man Gemini capsule if results of tests or the Air Force major under stress arc 
favorable (see p. 18). Maimed Spacecraft Center still wants him to pilot a capsule. 

Scott Carpenter was picked to replace Slayton as MA-7 pilot because he is con- 
sidered most ready for flight at this time. Tire shot is now scheduled for May 8, and 
Astronaut Walter Schirra will be backup pilot. 

White House is expected to send to Congress this week a reorganization plan 
that would provide better direction of government scientific research efforts. It will 
take effect in 60 days unless Congress objects. The plan would give the President’s 
scientific adviser and his staff statutory status and Dr. Jerome Wicsncr would serve 
both in the statutory post and as a presidential adviser. Tire new arrangement would 
make Wicsncr available to Congress for questioning on government research policies 
and programs. Wiesner also would oversee activities of the Federal Council for Science 
and Technology. Sen. Hubert Humphrey has been calling for a government science 
coordinator for some time. At special hearings last year, lie decried duplication and 
lack of direction in federal scientific programs. 

Next objective of Chairman George Miller of the House space committee is to 
get the U.S. to adopt the metric system of measurement. lie plans to press for passage 
of a bill as soon as his committee completes work on the authorization of National 
Aeronautics and Space Administration’s programs for Fiscal 196’. 

First test of a Japanese-made missile will be made in May if preparations at the 
new Niijima missile site are completed in tune. Japan also plans to create a space 
research agency within the office of the prime minister to coordinate cooperation with 
other countries, but Japan does not plan to launch satellites by itself. 

Florida now has a town called Cape Canaveral. It extends from Port Canaveral, 
which is just south of the missile launching site, to Cocoa Beach. R. A. Jamieson, a Pan 
American World Airways range division executive is mayor but at the moment the town 
has no post office of its own. 

Cairo newspapers have reprinted reports from other countries that Russia is 
negotiating with the United Arab Republic to supply it with guided missiles, but 
UAR officials have refused to comment. 

Dr. S. Fred Singer, on leave as a professor of physics from the University of 
Maryland to work at the Jet Propulsion Laboratory, will join the Weather Bureau 
on June 1 to direct its expanding meteorological satellite program. 

Maj. Gen. Arno H. Luehman, Air Force chief of information, has been nominated 
for command of the Sixth Allied Tactical Air Force at Izmir. Turkey. If the nomina- 
tion is approved by the North Atlantic Treaty Organization and Greece and Turkey, 
whose pilots make up the Sixth, he would take command in June. 

Latest space age squelch came front a member of the House space committee’s 
science panel after another member had finished a long discourse at the annual meeting 
here last week: ‘Tve figured out that he spoke for two micro-centuries." 

—Washington Staff 
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Mobile Mid-Range Missile Delayed Again 


Political and technical inputs from NATO nations 
continue to confuse picture, fray Pentagon tempers. 

By Larry Booda 

Washington— Defense Department has told the Air Force to revise its 
specifications for the mobile medium-range ballistic missile (MMRBM) to 
make them more detailed and more responsive to operational requirements 
established by Defense Secretary Robert S. McNamara, including provision 
for sea-based launch. The action is expected to delay the release of requests 
for industry proposals by at least several months. It was accompanied bv a 
bitter exchange between Defense and Air Force officials. 

Since the decision was made last October to go ahead with development 
of the missile, international and military politics have so affected attempts 
to complete a set of specifications on which to base requests for proposals to 
industry that some Pentagon officers have dubbed it the "Mobile Political 
Missile.” 


John H. Rubel, assistant secretary of 
defense and deputy director of defense 
for research and engineering, who has 
been overseeing the project tor the sec- 
retary of defense, has found himself 
caught between sendee ideas and the 
State Department, which represents the 
views of the North Atlantic Treaty Or- 
ganization (NATO). 

The MMRBM project received its 
first impetus early last year when Gen. 
Lauris Norstad, supreme allied com- 
mander in Europe and commander-in- 
chief of the U. S. European Command, 
stated that such a weapon was urgently 
needed for use by the NATO nations 
for gradual replacement of aircraft that 
arc covering ranges from 200 to 2,200 
mi. Secretary of State Dean Rusk 
strongly supported him. 

Gen. Norstad is the theater comman- 
der Secretary of Defense Robert S. Mc- 
Namara referred to in his document 
supporting his stand on the Air Force 
RS-70, who wanted a nuclear warhead 
missile to replace aircraft (see p. 17). 

The original Air Force idea for such 
a missile was called Midgetman. This 


Dyna-Soar Costs 

USAF-Boeing Dyna-Soar contractors 
were told to pare S21 million from pro- 
curement costs in the space glider pro- 
gram during the next three years to 
match budget limitations set by the gov- 
ernment. 

Eight major subcontractors and about 
20 other suppliers at a one-dav sympo- 
sium in Seattle heard officials of Boeing 
Co., Dyna-Soar system contractor, an- 
nounce that the major subcontractors 
will have to cut nearly 50% from their 
estimated expenditures on the program 
in Fiscal 1963. The Boeing officials 
said they will save a proportional amount 
on their in-house svork. 


would have been a truck-mounted, two- 
stage missile. Specifications for it were 
applied to some extent to the MMRBM 
document. When it was first proposed, 
only the truck-mounted approach was 
stated as a requirement. 

As NATO nations were consulted, all 
but one asked that a sea-based version 
be included, so the missile could be 
deployed on barges and ships. Many 
wanted to eliminate land deployment 
altogether. 

Rubel. who has made many trips to 
Europe to discuss the MMRBM with 
NATO officials, was forced to pass on 
these altered requirements to the Air 
Force. The specifications were rewrit- 
ten but Rubel considered them insuffi- 
ciently detailed to be the basis for 
requests for proposals. Me ordered the 
Air Force to rework the specifications 

Resentment Expressed 

Resentment over what some officials 
called "overmanagement” by Rubel 
arose in the Air Force. Some technical 
requirements were also considered too 
demanding-for example, inclusion of 
a two-star tracking-inertial guidance svs- 

The showdown came three weeks ago 
when Rubel and Joseph S. Imirie, as- 
sistant secretary of the Air Force for 
materiel, met (in the subject of chang- 
ing the specifications. Result was the 
Rubel order to rewrite. 

Now the Air Force has assigned the 
commander of its Ballistic Systems 
Division, Maj. Gen. Thomas P. Gcr- 
rity, to deal directly with Rubel. The 
system program "director for the 
MMRBM at BSD is Col. Edmund F. 
O’Connor. 

In order to gain more information be- 
fore writing the specifications, Gen. 
Gerrity has arranged for officials of the 
Aerospace Corp. and officers from BSD 


to go to Wiesbaden, Germany, where 
a Supreme Headquarters-Allied Powers 
Europe group concerned with planning 
NATO defenses is located. The U.S. 
group will try to alleviate concern on 
the part of the Europeans and explain 
details of the command and control 

Some of the deployment problems 
will be discussed. Political considera- 
tions will dictate the type of manning, 
for instance: Should the crews be multi- 
lateral? National? Under NATO con- 
trol completely? Who will control the 
warheads? What criteria will guide de- 
ployment? Where? Wien? 
Presidential Control 

Not the least problem to be solved 
by the group and at higher levels is the 
degree of control the President of the 
U.S. will have over the system. If it 
becomes necessary to respond to an at- 
tack, some provision will have to be 
made to have the MMRBM responsive 
to the U.S. command and control sys- 
tem. Tin's involves possible changes of 
laws by the U. S. and other NATO na- 
tions, particularly France. 

Introduction of the sea-basing re- 
quirement adds technical complications 
to an already highly sophisticated sys- 
tem housed in a small package. 

Land-based systems can use relatively 
simple pendulum devices to establish 
vertical alignment of the missile guid- 
ance system prior to launch, whereas 
sea-based launch requires more complex 
vertical-sensing devices to compensate 
for ship rolling and pitching motions. 

MMRBM will be a small missile, 
weighing only 11,000 lb, gross and 
measuring 2s ft. in length. It will be 
a two-stage, solid-propellant vehicle. 
The missile already has been assigned 
a package that will use a combination 
of a two-star tracker and an inertial 
guidance system. Single-star trackers 
have been developed and two-star 
trackers are being developed for larger 
missiles. Polaris, a larger missile weigh- 
ing 35,000 lb., uses only inertial guid- 

Rcason given for wanting a two-star 
tracker-inertial package would be to 


S-52 Satellite 

Washington— VV estinghou.se Electric 
Corp. mil build the S-52 satellite, the 
second of three satellites in a joint 
United Kingdom-U. S. international pro- 
gram, under a Sl-million contract being 
negotiated with the National Aeronautics 
and Space Administration. This is the 
company’s first contract for a spacecraft. 
It will build two engineering test and 
prototype models and two flight models. 
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McNamara Views RS-70 as Doubtful Asset 


Washington— Defense Secretary Robert S. McNamara's pre- 
sentation against Air Force’s reconnaissance-strike bomber 
program— widely circulated on Capitol Hill last week— argued 
that, even if successfully developed, the RS-70 would add little 
to the effectiveness of cither the strategic striking or rcconnais- 

He criticized Air Force’s former support for production of 
the XB-70 supersonic bomber, stating that even USAF itself 
now “implicitly” rejects this program by re-orienting it into 
the RS-70 program. 

In minimizing the requirement for an RS-/0 force. McNa- 
mara observed: ”Wc calculate that the strategic retaliatory 
forces programed through 1967 could achieve practically com- 
plete destruction of the enemy target system— even after absorb- 
ing an initial nuclear attack. The addition of a force of cither 
200 B-70s. which was proposed last year by the Air Force, 
or the 150 RS-70s now being considered, either of which would 
cost about $10 billion, would not appreciably change this 

"With regard to the wartime reconnaissance capabilities of 
the RS-70, wc have other means of performing that function 
and with any adequate high-proeessing-rate radar system which 
may be developed, the B-52s and B-58s could have a consid- 
erable reconnaissance and bomb damage assessment capability 
incident to their principal mission. Wc think that the B-52s 
and B-sSs. arriving after our missiles have suppressed the 
enemy’s air defense, could penetrate as well or almost as well, 
as the RS-70. 

"A derision by the Soviet Union to produce and deploy an 
anti-ICBM system could not significantly change tins over-all 
picture, and in any event would be no less effective against the 
RS-70 and its missiles. To ensure that onr missiles can reach 
their targets even then, we have included a substantial sum in 
tile 1963 budget for a ‘penetration aid program’. We also have 
the option of increasing the Minutcman program for which 
extra production capacity has already been provided.” 

McNamara said: "Interestingly enough, at the very time the 
Air Force is urging the production of another aircraft system 
on the grounds that nuclear-armed missiles are not dependable, 
(see p. 16) one theater commander is requesting the produc- 


tion of a new miclear-armed missile to replace liis aircraft which 
he says arc too vulnerable in a nuclear war environment. And 
while the Air Force, ill pressing its case for a new bomber, has 
questioned the dependability of nuclear-armed missiles, it is at 
the same time urging an aircraft— the RS-70— which itself 

armed missiles." 

Because of the highly advanced technology which will be 
involved in developing the kev radar, couunmiicutioii. and 
missile subsystems for the RS-70, McNamara maintained that 

aircraft construction “would not post|»ne the real operational 
readiness of the first wing at all.” 

Detailing the problems involved in the three subsystems 
which will determine the effectiveness of the RS-70, McNamara 

• High resolution radar. "Picture the RS-70 flying at 70.000 
ft. and moving at 2,000 nipli. Tlic proposed mission would 
require the entlicmi*' of radar reconnaissance data on the 
presence of new targets— or knowm targets which may not have 
been destroyed or neutralized— and the prompt processing and 
analysis of these data in flight. The proposed radar, moving 
with the aircraft . . . would be seeing new area at the rate of 
100,000 square miles per hour or 750 million square feet 
per second . . . Wc cannot state today with any assurance that 
satisfactory equipment to perform this processing and display 
function in an RS-70 can be made operational by 1970 ... or 
whether the human interpretation job required of the operator 

• Communication. "The RS-70 ... is also to have the capabil- 
ity of transmitting to home base, processed radar data on 
important target areas . . . However, the assured rate of trans- 
mission over intercontinental ranges in a wartime environment 
would be only a minute fraction of the rate at which the data 
are being acquired and processed by the RS-70 radar." 

• Missile system. The RS-70 "would also require the develop- 
ment of new air-launched strike missiles. For use against hard 
targets, these missiles, because of their limited size and warhead 
yields, would have to be far more accurate than any strategic 
air-launched missile now in production or development." 


Restudy of RS-70 Is Ordered; 
Vinson-McNamara Clash Averted 


radically improve the missile’s circular 
error probability. This improvement 
would be gained at the cost of a smaller 
warhead, since it would add weight. 

Maintenance of these missiles by 
European personnel in operational use 
has raised the question of whether such 
a complex weapon system moving 
around the roads of Europe can be kept 
in a satisfactory state of readiness. 

Another technical problem deals with 
the sensitivity of ballistic missile sound 
vibration damage, produced by their 
own engines. This varies with environ- 
ment, which will vary as the missiles 
are moved about. 

The task the Air Force is now em- 
barked on is an effort to obtain all of 
the political and technical information 
it can to include in the new specifica- 
tions, which will be used as a guide by 
the writers of industry proposals. 

These specifications will reflect a 
growing trend by DDRE to guide de- 
sign proposals into narrower channels, 
consequently allowing the contractors 
less leeway. 


By Katherine Johnson 

Washington— Thorough restudy of 
Air Force’s reconnaissance-strike bomber 
program was ordered last week by De- 
fense Secretary Robert S. McNamara 
as part of the strategy directed by Presi- 
dent Kennedy that averted a bitter 
clash over the program between Con- 
gress and the Administration and be- 
tween two powerful committees of the 

McNamara's action was announced 
by Rep. Carl Vinson (D.-Ga.), chairman 
of the House Armed Services Commit- 
tee, at a committee session called only 
a few hours before the start of House 
floor debate on the Fiscal 1963 authori- 
zation for aircraft and missile procure- 
ment. The committee promptly and 
unanimously voted an amendment 


which removed from legislation a pro- 
vision that "directed" the Air Force 
to use S491 million for acceleration of 
the RS-70 program— over McNamara’s 
opposition (AW Mar. 12. p. 310). 

The restudy decision followed by 
a week McNamara's release of his de- 
tailed Statement of opposition to an 
expanded RS-70 effort which would in- 
volve development of six aircraft (see 
box). Defense Department’s program 
earmarks S171 million of funds already 
voted by Congress to develop three air- 

Thc measure, authorizing over S4 
billion for missiles and over S6 billion 
for aircraft, including the S491 million 
for the RS-70, was unanimously ap- 
proved by the House, 403 to 0. 

House appropriations committee 
members had been prepared to fight the 
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Slayton Controversy Emphasizes 
Widening Breach Within NASA 


provision directing Air Force to spend 
money on the grounds that it invaded 
their prerogative to appropriate funds 
and decide what programs authorized 
by the Armed Services Committee 
should be implemented (AW Mar. 19. 

p. 28). 

In his letter to Vinson. McNamara 
said that “we are initiating immediately 
a new study of the RS-70 program in 
the light of the recommendations and 
the representation of the Armed Serv- 
ices Committee. This study will give 
full consideration to the magnitude of 
the committee program and the depth 
with which the committee has empha- 
sized this. Furthermore, if technologi- 
cal developments . . . advance more 
rapidly than we anticipated . . we will 
wish to take advantage of these ad- 
vances by increasing our development 
expenditures, and we would then wish 
to expend whatever proportions of any 
increase voted by the Congress those 
advances in radar technology would 

A letter from the President, accom- 
panying McNamara's letter to Vinson, 
said that it is “incumbent upon the 
Executive to give every possible 
consideration ... to the views of the 
Congress. For that reason. Secretary 
McNamara has indicated to you , . . 
his willingness to re-examine the RS-70 
program and related technological pos- 
sibilities." 

The peaceful settlement of the RS-70 
controversy was variously interpreted by 
members of Congress-from a complete 
victory for Vinson's Armed Services 
Committee to a complete victorv for 
McNamara, who would now. as' one 
representative said, "go through the 
motions of making a study and then 
use it as justification to brush the whole 
B-70 matter under the rug and be rid 

Vinson viewed the outcome as "a 
realistic and whollv natural conclusion 
of the whole matter." lie said lie be- 
lieved McNamara "was worried about 
flying directly in the face of the Con- 
gress, because this was a war he could 
never win, even if lie did win a battle 
now and again . . . Mis second worry 
was that mavbe he was wrong about 
the RS-70 . . He could do only one 

thing— seek some compromise which 
would allay both of these fears ... He 
arrived at the right answer— and 1 am 
very glad that he did . . . Reason and 
common sense have won out.” 

Vinson assured the House in his floor 
speech that “we are going to watch 
this new study by the department every 
step of the way from this point on. 

“We are going to make sure that 
every advance developed by the study 
will be translated— and immediately 
translated— into the expenditure of 
funds for the most rapid possible ad- 
vancement of the RS-70,” he said. 


By Edward II. Kolcum 

Washington-Medical disqualification 
of Maj. Donald Slayton seven weeks be- 
fore he was scheduled to fly the next 
Mercury mission underscores a widen- 
ing breach between Washington space 
officials and those in the field which be- 
comes more pronounced with the ex- 
pansion of the National Aeronautics 
and Space Administration. 

Sudden removal of Maj. Slav ton came 
Mar. 1 5 after a panel of Air Force and 
civilian cardiologists recommended his 
disqualification because of a heart flut- 
ter. This recommendation prevailed 
over the opinions of the astronauts' per- 
sonal physician, other aeromcdical spe- 
cialists and Project Mercnrv officials. 

The Slayton case is one of several ac- 
tions taken in Washington which have 
caused resentment in the field during 
the past 12 months. About a month 
before the Mercury Redstone-3 flight of 
Cdr. Alan B. Shepard. Jr., a panel con- 
vened bv Dr. James Hartgcring. special 
assistant to Dr. Jerome B. Wiesncr. 
White House science adviser, at Wics- 
ncr's request, recommended the flight 
be postponed until additional physio- 
logical data could be obtained on man's 
responses to space flight (AW' Aug. 21. 

p. 26). 

They felt specifically that too little 
was known about the metabolic process 
under g-loads. because of extremely high 
pulse and respiration readings recorded 
in both X-15 and Mercury centrifuge 
missions. These high readings arc con- 
sidered normal by aeromcdical special- 
ists. 

Mercury program officials and mili- 
tary aerospace medicine specialists con- 
vinced the panel, after hurried Redstone 
profile runs on the Navy's Johnsvillc 
centrifuge, that pilot safety was assured. 

A second source of resentment was 
appointment of a woman consultant for 
manned space flight, Jcrric Cobb, bv 
James E. Webb. NASA administrator. 
The appointment was made without 
first discussing it with program officials, 
who saw it as a publicity stunt at their 
expense. Webb’s close tics in Okla- 
homa. Miss Cobb's home state, did not 
help the matter. 

The Slayton incident is the most seri- 
ous rift, since it involves questions of 
professional judgment, responsibility 
and authority. Although there undoubt- 
edly have been other times when head- 
quarters has overruled the field, there 
has never been a more embarrassing 
situation because the spotlight is con- 
tinually on the astronauts. 

Maj. Slayton’s heart condition had 


been known and well-monitored since 
August, 1959. Ilis selection as Mercury 
Atlas-7 pilot was made by the Manned 
Spacecraft Center last November after 
an Air Force board, two independ- 
ent cardiologists, his physician and sev- 
eral members of NASA's Life Sciences 
Committee determined that the flutter 
was minor and not prejudicial to his 
health or ability to flv the mission. 

His selection was overruled by M'cbb 
on the advice of Air Force Secretary 
Eugene \I. Zuckert, after the Air Force 
panel had met with Maj. Slayton in a 
consultation. The panel consisted of 
three civilian cardiologists and eight Air 
Force aeromedicinc specialists. Air 
Force said the group concurred in the 
recommendation that Maj. Slayton not 
fly a Mercury mission at this time, but 
some Air force members dissented. 

USAF members were Brig. Gen. 
Charles H. Roadman, director of NASA 
aerospace medicine: Lt. Col. Stanley 
White, director of life sciences at 
NASA's Manned Spacecraft Center; Lt. 
Col. William K. Douglas, the astro- 
• nauts' personal physician, and these 
members from the Surgeon General's 
Office: Maj. Gen. Aubrey Jennings. 
Brig. Gen. Don Wenger, Col. Karl 
Houghton, Lt. Col. Charles Bern- and 
Lt. Col. Wilbert McElvain. 

Civilian members were Dr. Proctor 
Harvey, professor of cardiology at 
Georgetown University; Dr. Thomas 
Mattinglev. heart specialist at Washing- 
ton Hospital Center, and Dr. Eugene 
Braunwail, cardiologv researcher at the 
National Institute of Health. 

Indications are that civilians on the 
panel were unanimous in their recom- 
mendation to ground Maj. Slayton, but 
Air Force members were divided. The 
united front presented by the USAF 
panel to ground the astronaut in MA-7 
is believed to have stemmed from these 
considerations: 

• Any malfunction during the mission 
—even if the vehicle blew up on the 
pad— would be blamed on Slayton's 
heart, with the opening for a charge 
that a bureaucratic government group 
overruled eminent civilians. 

• Scientifically, if Maj. Slayton's defect 
occurred while he was in flight, normal 
electrocardiographic readings would not 
be returned, and the prime mission of 
Mercnrv is to obtain baseline data for 
more advanced manned space flight. 

• Not enough is known at this time 
about the condition under stress. 

Those who oppose the decision do 
so on the grounds that those who arc 
best qualified to make a medical assess- 
ment were overruled and second- 
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Procurement Revisions 

Washington— Defense Department last 
week placed in effect a new Armed 
Service Procurement Regulation (ASPR) 

tractors with up to 15% gross profit for 
excellence of contract performance or 
punish them by reducing profits or as- 
sessing penalty charges for poor perform- 
ance (AW Feb. 26. p. 25). 

Deputy Defense Secretary Roswell 
Gilpatric explained that the new incen- 
tive system allows credit points in three 
categories: for reduction in costs below 
those estimated at the beginning of a 
contract, better performance than ex- 
pected throughout the life of the con- 
tract and product reliability greater than 
originally stated in contract spccifica- 


guessed in a very important decision. 

The White House had nothing to do 
with the Slayton decision. Dr. Hart- 
gering said the first he knew of it was 
from the newspapers. A White House 
official said President Kennedy did not 
enter into the decision. "The Presi- 
dent," he said, "has consistently held 
NASA responsible" for the space pro- 
gram. 

Gen. Roadman, who became chief of 
NASA’s aerospace medicine program 
last November, apparently triggered the 
reassessment of Maj. Slayton. Gen. 
Roadman went on dutv with NASA in 
mid-1960 from the USAF Directorate 
of Research and Advanced Technology, 
in a joint USAF-NASA attempt to 
quell the battle between NASA and 
USAF on division of bioastronautics 
responsibilities, which was then at its 

He did not have direct dealings with 
the manned space flight program until 
last November, however, since the Mer- 
cury bioastronautics were handled di- 
rectly by the office of space flight pro- 
grams, rather than the old life sciences 
office, until then. 

Gen. Roadman learned of Maj. Slay- 
ton's condition, diagnosed as idiopathic 
paroxysmal atrial fibrillation, about a 
month ago. After the two senior De- 
fense Department cardiologists recom- 
mended that Slayton not fly, Gen. 
Roadman discussed the case with Proj- 
ect Mercury officials and then he asked 
the USAF Surgeon General, Maj. O. K. 
Niess, to convene a panel early this 
month on Maj. Slayton, since he is an 
Air Force officer. 

Aeromcdical specialists regard as curi- 
ous the decision to call in civilian con- 
sultants, no matter how eminent, who 
have no backgrounds in stress evalua- 
tion. Clinical studies are normally made 
of sick persons, while aeromcdical work 
involves those who are healthy. One 
aeroinedical specialist said he doesn't 


understand why this specialty was not 
considered the final authority "when so 
many of us have been working together 
on this for so long." 

Another said it could be a question 
of “too many doctors," when only one 
has the specific knowledge, judgment 
and experience required to make a de- 
cision on Slayton. The one with this 
knowledge was identified as Col. Doug- 
las, the astronauts' personal physician 
who discovered and diagnosed Maj. 
Slayton’s heart flutter when electro- 
cardiogram leads were being attached 
for his first Mercury centrifuge run at 
Johnsvillc, Pa. 

Dr. Douglas immediately called in a 
cardiologist in Philadelphia, who. after 
an exhaustive consultation, said lie 
found no reason why Maj. Slayton 
should not stay in the program. In No- 
vember, 1959, Dr. Douglas took the 
astronaut to the School of Aviation 
Medicine at Brooks AFB, Tex., where 
a board headed by Dr. Lawrence Lamb 
found his condition was not disabling 
and recommended his continued par- 
ticipation in Project Mercury. 

To verify these findings. Dr. Douglas 
subsequently asked Brig. Gen. Don 
Flickinger, now an independent Wash- 
ington consultant, to arrange a con- 
sultation with an eminent New York 
cardiologist. The cardiologist found no 
reason to disqualify the astronaut. At 
the time of this consultation. Gen. 
Flickinger was special assistant for bio- 
astronautics in the USAF Systems Com- 
mand and a member of NASA's Life 
Sciences Committee. 

Dr. Douglas will be transferred after 
the MA-7 flight to Patrick AFB, where 
lie will be deputy assistant for bioastro- 
nautics. His transfer did not result from 
his disagreement with the Slayton de- 
cision. according to his immediate su- 
perior, Dr. White. Dr. Douglas' trans- 
fer had been planned several months 
before the incident. Dr. White said. 

Dr. Hugh L. Dryden, deputy NASA 
administrator. Robert R. Gilruth, direc- 
tor of the Manned Spacecraft Center, 
and Lt. Cdr. Scott Carpenter, new 
pilot-designate for MA-7 are others who 
have voiced exception to the decision. 


Atlas Malfunction Probed 
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Avionics Integration 

Washington— Navy's Bureau of Weap- 
ons will award one or more study dcvcl- 

ernft, with emphasis on the use of micro- 
use on the proposed VAX lightweight 

Bureau of Weapons, which pioneered 
the integration of conmiunication-naviga- 
tion-identification equipment into a 
single package, will expand this to in- 
clude weapons delivery, radar, instrumcn- 


During a Washington press confer- 
ence after the announcement that Slay- 
ton was disqualified, Dr. Dryden com- 
mented, “Let's make it clear. Deke 
[Slayton] is ready to go as far as I’m 
concerned." 

Gilruth said, ". . . my own feeling is 
that Deke is an extremely competent 
engineer-test pilot and entirely capable 
of the mission. In no case has the 
abnormality interfered with Dckc's per- 
formance." 

Carpenter said he doesn't "like to be 
part of something of such great dis- 
appointment to Deke.” 

Slayton's Future 

Maj. Slayton, who will return to the 
pre-flight spacecraft checkout billet he 
held for the MA-6 flight of Marine Lt. 
Col. John H. Glenn, probably will be 
assigned to Mercury Control as cap- 
sule communicator for the Carpenter 
flight. 

He heard Mar. 13 that his selection 
was to be re-evaluated, and he was 
called to Washington the next day for 
the consultation. At news conferences 
in Washington and Langley Field, his 
feelings were obvious. He said he is 
“damned disappointed," and he was 
"shot out of the saddle unexpectedly.” 

Maj. Slayton said the condition is 
a minor defect-"like having one 
brown and one blue eye." He said it 
doesn’t affect his perfonnance. and it 
is not brought on by stress. 

The worst result of the defect could 
be a reduced efficiency in the pump- 
ing action of the heart, but Dr. Doug- 
las said Slayton is “abundantly capable 
of the mission.” 

Idiopathic means cause unknown; 
paroxysmal means sporadic, atrial re- 
fers to the filling receptacle for blood 
entering and leaving the heart; and 
fibrillation increased and rhythmic beat. 

Dr. Randolph Lovelace II, whose 
Albuquerque, N. M, clinic assisted 
in the medical evaluation of the astro- 
naut candidates in early 1959, said 
Slayton “showed no sign of difficulty 
at the time of his selection. He came 
through with flying colors.” 
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Reusable, Orbiting Space Carrier Studied 


By Irving Stone 

Los Angeles— Reusable, 10-ton, earth- 
to-orbit carrier vehicle to start operation 
at the beginning of the next decade for 
large-scale transportation of personnel 
and cargo in support of .tanned space 
stations, lunar bases and early manned 
planetary expeditions, will be explored 
m a six-month study program to be 
sponsored by NASA's Marshall Space 
Flight Center. 

Industry proposals for the study now 
being evaluated were submitted Mar. 
21 in response to MSFC’s RFQ No. 
TP-2-74-007, which anticipates a cost- 
plus-fixed fee contract, expected to 
cover about 7,000 engineering man- 

Economic Philosophy 

Study is prompted by the economic 
philosophy that the projected state-of- 
the-art for medium-sized, orbital carriers 
will offer transportation for 1 0-to-l 5-ton 
payloads to low-altitude earth-orbits 
with boost vehicles such as Saturn C-l 
or Titan 3— both expendable launchers 
designed as an extension of existing bal- 
listic missiles. It is estimated that di- 
rect operating cost per launch will be 
S10- to SI 5-million, with a mission re- 
liability of 80% to 90%. Specific trans- 
portation cost (direct operating cost 
only) is estimated to be SI 00 to S400 
per pound of payload between 1966- 
1969. Poor economy and mission re- 
liability of this operational mode won't 
satisfy mission requirements and firing 
rates anticipated for the 1970 decade, 
hence a more efficient earth-to-orbit 
transportation scheme will be required. 

Vehicle concepts to he considered 
under the study will involve configura- 
tions having a minimum capability for 
accommodating a two-man crew and 10 


passengers to a rendezvous-compatible 
orbit for approximately 175-naut. mi. 
altitude and return to launch site. An 
alternate mode of operation anticipates 
a 10-ton, possibly greater, cargo capa- 
bility to the same orbit. Primary em- 
phasis will be placed on operational 
considerations such as crew and passen- 
ger safety, a high usability rate, and a 
launch area not necessarily limited to 
the Atlantic Missile Range. 

Basic concept underlying these ap- 
proaches "should be compatible with a 
philosophy used in the development of 
supersonic commercial jet aircraft and 
should offer a potential commercial 
application in the late 1970s. such as 
operating the vehicle over global di- 
stances for surface-to-surface transport 
of cargo and personnel.” MSFC speci- 
fics. But economic efficiency will be 
secondary compared with safety con- 
siderations. 

Detailed guidelines governing the 
study include the following: 

• Operational and economic studies 
will be based on launch rates of 4. 8. 
and 16 per month, and an operational 
time period of 10 years will be used to 
calculate total operating costs. Launch 
rates for the development phase will 
depend on the contractor’s projection 
of buildup schedules. 

• Limit of accelerations to which pas- 
sengers will be subjected is specified as 
2g during ascent and descent trajec- 
tories in the standard mission profiles. 
An emergency situation would permit 
a limit of 4g. 

• Cargo vehicle could have a crew or be 
fitted with an automatic guidance, con- 

matically controlled empty vehicle 
would be left in orbit or returned to 
the launch site. The mode of operation 
would be based largely on the assump- 


tion of fairly high traffic densities. 

• Design goal and ultimate operational 
requirement will aim at a mission relia- 
bility of at least 99%. Development 
goal will require a mission reliability 
of not less than 95% before the vehicle 
flies initially. 

• Propulsion systems need not be based 
on engines now under development 
but when these developments are oper- 
ationally acceptable they are to be con- 

• Abort requirements will influence pro- 
pulsion system selection and shaping 
of the trajectory, hence, abort will have 
to be studied in detail. 

• Calculation of standard performance 
data will be based on launch over the 
Atlantic Missile Range and due-east 
azimuth, but influence on payloads of 
other launch locations and azimuth 
angles will have to be considered. 

The carrier vehicle eventually will be 
incorporated into Orbital Launch Oper- 
ations— OLO— (AW Mar. 19. p. 78), 
but present plans do not include it be- 
cause if is still in the conceptual stage 
of development. 

Comprehensive lists of design and 
analysis criteria will be developed by 
MSFC for adoption hv participants in 
the study, so that various vehicle de- 
signs will be comparable directly. 
Vehicle Concepts 

Typical vehicle concepts to be in- 
vestigated in the study include: 

• Vertical ascent rocket plane. This 
vehicle would use launch facilities and 
operations similar to those for the 
Saturn C-l. It will be a two-stage con- 
figuration. will use a winged booster 
powered by liquid-propellant multiple 
engines for acceleration to Mach 5 to 
7 before stage separation, when the 
booster will re-enter for subsonic flight 
to a landing site, under turbojet power. 

Second stage would use high-energy 
chemical propellants, also would be a 
winged configuration to return as a 
glider to the launch site, after one or 
more revolutions around the earth. 

Payload-carrying vehicle would have 
a propulsion system for final approach 
and rendezvous in orbit and for the 
retardation maneuver out of orbit. This 
vehicle is seen as a fixed-wing glider 
which mav have additional semi-rigid 
flexwings for letdown. 

•Horizontal takeoff rocket plane. This 
configuration would be supported on 
the ground by wheels or a sled on 
guide-rails and be boosted by takeoff- 
assist devices to a liftoff velocity com- 
patible with wing size and the design 
of the undercarriage. After liftoff the 
vehicle enters a steep ascent. 

Power may be supplied by a single 


Aerospace Surveillance Proposals Studied 

Air Force’s impending aerospace surveillance system study, for which industry 
proposals (AW Feb. 19, p. 23) arc now being evaluated, may be the first major 
investigation under the new planning study concept. 

One, possibly two, studies will be awarded soon by USAF’s Electronic Systems 

planning study designated 7990-21. 

Initially, the study was intended to combine into a single effort two projected Air 
Force study requirements. SR 17545 and SR 17546. The first of these. SR 17545, 
was entitled "Passive Optical Surveillance System,” while the second, SR 17546, 
was "Surveillance and Warning Environment.” The two SRs would, in effect, 
be Parts A and B of the planning study. 

Part B will seek to develop concepts for, and a preferred configuration of, an inte- 
grated surveillance and tactical warning complex, relying heavily on radio frequency 

Part A. it now appears, will be dc-cmphasized. It was to have been concerned 
primarily with the feasibility of a concept for a space-based surveillance system 
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NATO Nations to Produce Bullpup 

Paris— Four NATO nations will participate in a NATO-sponsored European 
production program of the Martin Bullpup air-to-ground missile. 

Nations involved are United Kingdom. Denmark. Norway and Turkey. U.S. 
involvement is mainly one of technical aid although U.S. reportedly may also 

Meeting of the four nations 'will be" held at NATO headquarters on Mar. 26. 
NATO sources hope final details, including selection of prime contractor and 
appointment of key personnel, will be settled at this meeting. 

NATO backing of the Martin missile marks the third important missile program 
the organization has sponsored. Five NATO nations are swinging into production 
on a S500 million Army-Rayfheon Hawk air defense missile program. Nine NATO 
nations already are producing Sidewinder air-to-air missiles in a S40-million program. 

Reportedly, dollar value of the four-nation Bullpup program will be similar to that 
of the Sidewinder. This figure, however, could grow as other NATO nations, 
notably West Germany join the Bullpup program. 

NATO sources declined to interpret their sponsorship of Bullpup program as 
meaning NATO has selected the Martin missile over Nord Aviation’s AS-30. It 
was pointed out that the British have ordered both missiles. Moreover. NATO 
officials expect Nord will sell the AS-30 to other NATO members despite the 
Bullpup program. 

NATO sources also revealed the organization has an expert group working on 
an advanced version of an air-to-surface missile. This effort, in which most NATO 
members arc participating, marks an attempt to establish a NATO-designed weapons 
system— much as NATO did with the ASW Atlantic project and as it currently is 
doing with V/STOL fighter and transport projects. 


rocket or a two-stage combination. A 
single-stage rocket probably would have 
to use a high energy propellant and 
high chamber pressure to develop suffi- 
cient thrust to put the vehicle into 
orbit, where the payload would be 
separated and the vehicle returned to 
the landing site. A variation of this 
technique could have the payload por- 
tion contain a propulsion system with 
enough thrust to perform the rendez- 
vous and a retardation maneuver, so 
that the basic vehicle could return to 
earth after one orbit around the globe. 
Two-Stage Configuration 

If the vehicle were a two-stage con- 
figuration. the first stage could return 
after attaining a speed of Mach 5 to 
7 and separation from the second stage. 
The second stage could use one or more 
high-energy-propellant engines to attain 
the programed orbit, then rendezvous, 
unload passengers or payload, and re- 
turn to the launch site. 

In each case, the individual stages 
and payload might have flexwings for 
lift augmentation during landing. 
•Horizontal takeoff air-breathing plane. 
A vehicle utilizing a propulsion scheme 
based on the Aerospace Plane concept 
could be considered as an alternate ap- 
proach, probably would have the most 
feasibility for providing an orbital car- 
rier with global surface-to-surface trans- 
portation capability. However, since the 
Aerospace Plane concept has been 
studied in detail by Air Force con- 
tractors, it will not be included in the 
study program for primary analysis, al- 
though results of these Air Force 
studies might be used for comparison. 

• Nuclear rocket. A reusable single 
stage-nuclear rocket could be analyzed 
as a competitive system, but a detailed 
operational studv emphasizing radiation 
problems would have to be included. 
Example of this category is Douglas Air- 
craft Co.’s concept of the reusable 
interplanetary transport approach 
(Rita). 

Rita Vehicle 

The Rita vehicle (AW Mar. 20, 
1961. p. 50) would be a cone-shaped 
configuration involving a single-stage, 
self-contained propulsion system with- 
out expendable parts so that it could be 
flown, landed, and rc-flown like an air- 
craft. 

The study report will be required to 
present a minimum of two vehicle con- 
cepts, will have to include weight and 
performance data for each design, cost 
effectiveness of each system, preliminary 
development plan and schedule of 
selected systems, an analysis of how the 
design goal of 99%. and the initial 
operational reliability at 95%, would 
be achieved, and pinpoint problem areas 
considered critical or beyond the pres- 
ent state-of-the-art. 


McCloy Will Head 
World Peace Group 

Washington— )ohn J. McCloy. direc- 
tor of the Chase Manhattan Bank and 
former presidential disarmament adviser, 
last week was designated chairman of 
the 1 5-membcr general advisory com- 
mittee to advise the President. Secre- 
tary of State, and the director of the 
Arms Control and Disarmament Agency 
on world peace problems. 

Other members of the committee 
confirmed by the Senate include the 
following: 

Gen. Thomas D. White, former Air 
Force chief of staff and now vice presi- 
dent of Eastern Air Lines; Herbert F. 
York, former director of defense re- 
search and engineering. Defense De- 
partment, and now chancellor of the 
University of California; Robert A. Lov- 
ett, former secretary of defense, and 
now chairman of the executive com- 
mittee of Union Pacific Railroad: 
George B. Kistiakowskv, professor of 
chemistry at Harvard University and a 
member of the President’s Scientific 
Advisory Committee: Trevor Gardner, 
former assistant secretary of the Air 
Force, and now president of Hvcon 
Manufacturing Co.; Roger M. Blough. 
president, U. S. Steel Corp.; Rev. Ed- 
ward A. Conway, associate professor of 
political science at Creighton Univer- 

Also John Cowles, president of the 
Minneapolis Star and T ribune Co,; Dean 
A. McGee, president of Kerr-McGcc Oil 
Industries; Ralph McGill, editor of the 
Atlanta Constitution; George Mcany, 


president of AFL-CIO; James Perkins, 
vice president of the Carnegie Corp.; 
Herman Phleger, member of the San 
Francisco law firm of Brobcck, Phleger. 
and Harrison; Isidor Rabi, professor of 
physics at Columbia Univcrsitv, New 
York. 

IAS/ARS Targeting 
February, 1963 Merger 

Los Angeles-Target date for the pro- 
posed merger of the Institute of the 
Aerospace Sciences and the American 
Rocket Society is February. 1963, pro- 
viding memberships of both groups 
respond to a formal poll as they have 
indicated informally. 

Presidents of both organizations, L. 
Eugene Root, Lockheed Missiles and 
Space Co., president of the IAS. and 
Dr. William E. Pickering. National 
Aeronautics and Space Administration's 
Jot Propulsion Laboratory, president of 
ARS, reported at an IAS meeting here 
that work is under way by a consoli- 
dated steering committee and five work- 
ing groups appointed to study the pros 
and cons of the merger. A sixth group 
is considering long-range plans. Func- 
tion of the working groups should be 
completed by early May after which a 
questionnaire will be submitted to the 
memberships of both groups. It is ex- 
pected that major details of the merger 
will be solved by that time. 

Name of the merged organization 
may be the American Institute of Aero- 
nautics and Astronautics (AIAA), Root 
said, although no definite decision has 
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Upcoming Atlas-Cenlaur Flight 
To Provide First Hydrogen Test 


By George C. Wilson 

Washington— Pace of the U. S. 
space program depends heavily on the 
upcoming flight test of the Atlas-Cen- 
taur— the vehicle slated to perform the 
next deep space missions and to supply 
the first information on the use of 
liquid hydrogen for propulsion. 

Atlas-Centaur, scheduled to be 
launched within the next few days, is 
being relied upon to fill the perform- 
ance gap between the Atlas-Agena and 
the Saturn class of space vehicles. Since 
Centaur will be the only booster avail- 
able for deep space missions between 
now and when the Saturn is ready in 
196?, its flight tests arc especially criti- 
cal to the National Aeronautics and 
Space Administration program (AW 
Oct. 2, 1961, p. 26). 

The first Centaur flight test is 
scheduled to last about 1 5 min., with 
about 5 inin. of that time under zero-g 
conditions. Centaur’s two Pratt & 
Whitney, 1 5,000-lb. thrust A-l engines 
will be started and run for a few sec- 
onds at zero-g as the vehicle heads 
downward after reaching the 276-naut. 
mi. apex of its planned trajectory (see 
chart). 

Instrument Package 

During the initial flight. Centaur 

vehicle so far launched in the space 
program. Instrumentation will range 
from a television camera peering into 
the liquid hydrogen tanks to a series 
of gages to record information about 
Centaur’s structure, powerplant and 
guidance system. 

USAF Col. Donald II. Heaton, di- 
rector of vehicles in NASA’s office of 
space science, told a House Science 


and Astronautics Subcommittee last 
week that the Centaur flight test will 
be especially valuable because of the 
knowledge gained about liquid hydro- 
gen— the high energy fuel for the upper 
stages of the Saturn and Nora space 
vehicles. 

One specific problem experienced in 
the Centaur program during ground 
tests is the excessive transfer of heat 
from the oxygen to the liquid hydrogen 
tank. Col. Heaton said NASA now 
feels this has been solved. Proof will 
come during the flight test. 

Other Flights 

The first flight is to be followed by 
nine others, ending in early 1964 when 
Centaur is to become operational, un- 
der NASA's latest schedule. The initial 
flight test was scheduled originally for 
early 1961, but development problems 
with both the engine and the vehicle 
have delayed the program about one 

Col. Heaton told the House subcom- 
mittee that “the engine problems of 
last year plus the myriad difficulties of 
mating the new engines, new propellant 
supply system, new guidance and con- 
trol system and new static test and 
launch facilities into a functioning 
vehicle system” have been responsible 
for the delays. 

He refused despite persistent ques- 
tioning by subcommittee members to 
place the blame primarily on the Pratt 
& Whitney engine. "The engine prob- 
lem was the ignition problem,” he said. 
”1 think its importance was unfortu- 
nately judged more by the spectacular 
results of the three explosions than by 
the difficulty in solving” the ignition 
problem. Col. Heaton said the ignition 
problem was solved rapidly and the en- 


gines are now progressing on schedule. 

Since the engine explosions. Col. 
Heaton said, there have been over 700 
successful engine ground test runs 
lasting as long as 80 see. Later tests call 
for burning both engines for 270 sec., 
the maximum time they will run in 
flight. 

Advent Satellite 

He said the slippage in the Centaur 
development program has delayed the 
launching of the Advent military com- 
munication satellite and Surveyor un- 
manned lunar vehicle about six months. 

NASA and the Air Force Systems 
Command arc studying the possibility 
of injecting Advent into its proper orbit 
by using the Surveyor framework. Col. 
Heaton said Dick Clark, trajectory 
specialist at the Jet Propulsion Labora- 
tory, proposed putting the Surveyor 
framework between the top of Centaur 
and Advent. At the prescribed 22,500 
mi. height, a ground signal would com- 
mand Surveyor to put Advent into posi- 
tion. Col. Ilcaton said Surveyor's en- 
gines appear to have just about the 
right amount of power to turn Advent 
into the proper plane and give it the 
necessary velocity to stay in orbit. The 
Surveyor framework would remain in 
orbit after completing its task. The 
weight of the Advent satellite is not a 
problem. Col. Heaton said. Advent's 
weight has not grown appreciably since 
the Centaur mission was planned, he 


Other Roles 

Other jobs for the Atlas-Centaur in- 
clude carrying the Surveyor vehicle to 
the moon, the Mariner 15 vehicle to 
Mars and taking Advanced Research 
Projects Agency-NASA energetic par- 
ticles satellites into space. Col. Heaton 
estimated that once Centaur becomes 
operational, NASA missions alone will 
require launching 1 2 vehicles every year 
through this decade. 

Total cost for making Centaur op- 
erational. Col. Heaton said, will be 
about $550 million. This compares with 
an estimate of under $200 million 
given by NASA Deputy Administrator 
Hugh Drvden last year (AW Oct. 23, 
1961. p. 22). 

The civilian space agency is asking 
Congress for $66.7 million for Centaur 
for Fiscal 1963. 

To meet design payloads, NASA 
started in Fiscal 1962 and will continue 
in Fiscal 1963 an effort to reduce the 
weight of the Centaur vehicle. Steps 
include removing some of the telem- 
etry, relocating tracking equipment 
from the second to the first stage and 
redesigning some of the electrical com- 
ponents. NASA is studying such other 
changes as repackaging the guidance 
components, redesigning the tanks and 
using different materials. 
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U.S., USSR Space Exploration Talks Near 


United Nations, N. Y.— United 
States and Soviet representatives will 
begin private meetings here this week to 
investigate the possibilities of coopera- 
tive U. S.-USSR space explorations, as 
suggested by both President John F. 
Kennedy and Premier Nikita Khrush- 
chev in a recent exchange of letters. 

Francis T. P. Plimpton, U. S. deputy 
permanent representative to the United 
Nations and chief U.S. representative 
to the UN's Committee on the Peace- 
ful Uses of Outer Space, will meet with 
Platon D. Morozov, his Soviet counter- 
part at the UN. to make arrangements 
for the discussions. President Kennedy 
named Dr. Hugh Drvden, deputy ad- 
ministrator of the National Aeronautics 
and Space Administration, to represent 
the U. S. in technical conferences with 
Prof. Anatoli A. Blagonravov of the 
Soviet Academy of Sciences. 

After Lt. Col. John H. Glenn's or- 
bital flight last month. Premier Khrush- 
chev made a general recommendation 
for U. S.-USSR cooperation in space in 
his congratulatory message to the U.S. 
Kennedy replied on Mar. 7 with a let- 
ter that contained these proposals: 

• Meteorological satellite system be es- 
tablished, with the U.S. and USSR 
each placing such a satellite into near- 
polar orbits in planes approximately 

S endicular to each other. Data 
ered from the satellites would be 
made available to the world. 

• Tracking stations be established and 
equipped by each country in the other's 
territory, with the latter providing the 
operating personnel. 'Ilius. the U.S. 
would provide equipment for Soviet 
technicians to use on Russian soil in 
the tracking of both U.S. and USSR 
spacecraft. Ilic Soviets would do the 
same in the U.S. 

• Mapping of the earth's magnetic 
fields be accomplished bv one U.S. and 
one Soviet satellite, with one in a low 
earth orbit and the other at a much 
higher altitude. 

• Communications satellites, with the 
USSR joining other nations planning 
to participate in U.S. programs. 

• Pool of space medicine data on the 
basis of common interest in manned 
space flight and the universal desire to 
ensure man's survivability in a space 
environment. 

Last week, Khrushchev agreed to 
cooperate with the U. S. in the explora- 
tion of space, but emphasized that 
such joint efforts would depend to some 
extent on progress made in disarma- 
ment. Failure to reach an agreement 
on general and complete disarmament, 
lie told the U.S. President in his letter, 
limited both nations’ ability to effec- 
tively cooperate in space. 

Khrushchev’s letter embodied six pro- 


posals. four of which— meteorology, 
communications, tracking and mag- 
nctic-ficld mapping — approximated 
those points in Kennedy's message. The 
Soviet premier made no mention of a 
space medical data pool, but instead 
called for agreement on a common ap- 
proach to legal problems arising out of 
space exploration and on rendering aid 
to spacecraft in distress. 

Kennedy, at a conference last week, 
described himself as “gratified” by 
Khrushchev's constructive response. 

Of the various areas of possible co- 
operation listed In' Kennedy and 
Khrushchev, meteorological and com- 
munications satellites were emphasized 


Washington— Administration at- 
tempted last week to curb increasing 
congressional support for ownership of 
a communications satellite system by a 
small group of communications com- 
mon carriers— with American Telephone 
Sr Telegraph Co. dominant— by volun- 
teering to modify its own proposal for 
broad-based public ownership (AW 
Feb. 12. p. 26). 

Attorney General Robert F. Kennedy 
spearheaded the new move in testimony 
to House commerce committee. 

The new plan discussed at the session 
would involve financing by one class of 
Stock— with a percentage of the total 
subscription reserved for communica- 
tions carriers and the remainder avail- 
able to the general public. 

Rep. Oren Harris (D.-Ark.), chair- 
man of the committee, suggested this 
type ownership, and Kennedy said he 
thought it "would work out.” 

The probable controversy will be over 
the percentage division. Harris proposed 
more than 50% for the carriers. The 
Administration would agree to no more 
than a 50% ownership bv the carriers, 
a spokesman told Aviation Week. 

Under the Administration’s original 
plan, there would be two classes of 
ownership. Class A stock, carrying vot- 
ing rights and eligible for dividends, 
could be purchased by anyone, includ- 

Class B stock would be available only 
to the carriers and their investment in 
it could be included in their rate base. 
It would pay no dividends and carry' no 
voting rights. 

Under this plan, Harris noted, it 
would be theoretically possible for the 
communications carriers to buy all of 
the Class A stock. Kennedy estimated 
the cost of the initial commercial satcl- 


by U.S. and Soviet delegates in the 
United Nations Committee on the 
Peaceful Uses of Outer Space last week 
-giving rise to speculation that these 
might be the first joint space efforts 
negotiated between the two countries. 

The UN space committee, meeting 
for its first working session since its 
revival last year (AW Dec. 18. p. 32), 
also heard from David A. Davies, secre- 
tary general of the World Meteorologi- 
cal Organization (WMO), a special UN 
agency. Davies reported on his organ- 
ization’s progress in the formulation of 
a report on weather science and fore- 
casting. as requested last year by a UN 
General Assembly resolution. 


lite system at "between $100 and $400 
million— it is too early to tell." 

In his testimony, Kennedy repeatedly 
emphasized that the Administration is 
not wedded to specific provisions in its 
original proposal. He expressed the 
hope that by working together, the Ad- 
ministration and Congress could 
achieve "the best possible ideas and the 
best possible language" for legislation 
establishing a private monopoly to de- 
velop and operate the system. 

Kennedy, however, was firmly op- 
posed to all-carrier ownership and domi- 
nation by AT&T. Carrier ownership 
nas been vigorously urged bv Federal 
Communications Commission, as well 
as bv AT&T and other carriers (AW 
Mar.' 12, p. 311). 

The compromises which Kennedy 
agreed to make in controversial points 
of the original proposal were: 

• Reduce the price of stock offered the 
public to S100 from the S1.000 a share 
for Class A stock under the President's 
original plan. 

• Pe t c t c ; to 

build and own their own ground sta- 
tions for the satellite system. Under 
the President's plan these would be 
owned by the satellite system eorpora- 

• Lessen the extensive authority of the 
U. S. President to direct and intercede 
in the functioning of the private satel- 
lite corporation. 

• Recast the role of the State Depart- 
ment to that of foreign policy adviser 
and police director for the satellite cor- 
poration. rather than the negotiator 
with foreign governments. 

Committee members— who had previ- 
ously shown strong support for all-car- 
rier ownership— were receptive to Ken- 
nedy’s compromise approach. 


Administration Is Ready to Modify 
Its Stand on Comsat Ownership 
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Khrushchev Claims 
New ‘Global Rocket’ 

Moscow— Enormous sums spent bv 
the U.S. for ballistic missile early 
warning systems and on anti-missile 
projects have been wasted because 
Russian scientists have created a new 
"global missile" that is invulnerable to 
anti-missile weapons and can ap- 
proach the U.S. along any trajectory 
-including one across the South Pole- 
Soviet Premier Nikita Khrushchev 

Khrushchev did not say such a mis- 
sile would either go into a partial earth 
orbit or become an orbiting warhead 
before descending on its target. But he 
noted that the U.S. had built early- 
warning radar sites (the Ballistic Mis- 
sile Early Warning System) and other 
installations near the North Pole to 
intercept rockets flying the shortest 
trajectory from Russia, and said: "The 
new global rocket can fly around the 
world in any direction and deal a blow 

1 r cis Gaiy Powers’ Lockheed U-2 
reconnaissance aircraft “flew from 
Pakistan to Sverdlovsk to have a look 
at the area where it was assumed our 
intercontinental missiles were situated 
—where they were supposed to be ac- 
cording to their calculations, since this 
is the shortest trajectory for firing in- 
tercontinental missiles,” Khrushchev 
said. 

"Even if it is assumed that the 
American military were right in their 
calculations, we can now fire from those 
positions not across the North Pole but 
in the opposite direction." 

Manned Flijihls May 
Await New Sputniks 

Moscow— Soviet Union's launching 
of the first in a new series of scientific 
earth satellites on Mar. 16 could mean 
that the orbiting of the next Russian 
cosmonaut will not be attempted un- 
til the satellites have made a more de- 
tailed survey of conditions affecting 
manned flight. 

For four and a half years. Russia has 
followed a pattern of launching its 
satellites and space probes in series hav- 
ing related missions. Only once has it 
interrupted the launching of a series 
with one type of mission to fire satel- 
lites with a different type of mission. 

The orbit of the satellite launched 
Mar. 16 has an inclination to the equa- 
torial plane of 49 deg. instead of the 
standard 64-6? deg. used for all earlier 
Russian satellites. Russia also revealed 
less detail about the main mission of 
this satellite than it has for any other 
except the one that preceded the or- 
bital launch of a space probe to Venus 


early last year (AW Feb. 13, p. 28). 

'the official news agency lass said 
the new series of "artificial earth satel- 
lites"— the same tenn used for the 
first three Russian Sputniks— will be 
launched "from different cosmodromes 
of the Soviet Union during 1962." 

Apogee of 609.07 mi. and perigee of 
134.87 mi. for the new Sputnik arc 
similar to those of the first three Rus- 
sian satellites. Sputnik 1 had an apogee 
of ??8 mi. and a perigee of 142 mi.; 
Sputnik 2 had an apogee of 1.03S mi. 
and a perigee of 140 mi.: and Sputnik 
3 had an apogee of 1.167 mi. and a 
perigee of 135 mi. Initial period of the 
new satellite is 96.3? min. Russia said 
the satellite is transmitting on 20.003 
and 90.018 me. 

Orbit of the latest Sputnik should 

Hie U.S. mfelear test series that is to 
begin in the Pacific Ocean next month. 
Although Russia did not specify what 
instrumentation this satellite carries. 
Tass said one function of the new se- 
ries will he the “study of the distribu- 
tion and formation of cloud patterns 
in the earth's atmosphere"— indicating 
that infrared devices and television 
cameras might be aboard. 

Some U. S. observers believe Russia 
may have separate task forces working 
on scientific earth satellites, lunar and 
planetars- probes and manned space- 
craft, just as this conntrv docs. 

While it does not seem likely that 
flights of Soviet cosmonauts would be 
delayed until a long series of scientific 
satellites had been flown, it may be 
that Russia wants to investigate specific 
problems before making more manned 
flights. 

Prof. Nikolai Pushkov, director of the 
Institute of Terrestrial Magnetism, 
Ionosphere and Propagation of Radio- 
waves of the USSR Academy of Sci- 
ences. was quoted by Tass as saying that 
the new program envisions solutions 
to all vital problems raised by previous 
space research. 

Senate to Investigate 
Missile Costs, Profits 

Washington— First of a series of 
public hearings on charges of excessive 
costs and profits in missile procurement 
will start Apr. 3, Sen. John McClellan 
(D.-Ark.). chairman of the Senate 
Permanent Subcommittee on Investiga- 
tions, said last week. 

The group will endeavor to evaluate 
the Army’s "in house" management of 
missile programs as against Air Force’s 
weapons system procurement, under 
which industry is delegated a greater 
degree of management responsibility. 

Contractors slated to testify, mainly 
on the three following programs are: 
• Army Nike air defense program— 
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Western Electric Co. and Douglas Air- 
craft Co. This was managed by Army- 
Ballistic Missile Agency, now the Army 
Ordnance Missile Command. 

• Atlas intercontinental ballistic mis- 
sile program— General Dynamics Astro- 
nautics. the prime contractor. USAF 
obtained technical direction from Space 
Technology Laboratories, now Aero- 
space Corp. 

• Bomarc air defense program— Boeing 
Co.. Westinghouse Electric Corp, 
Aerojet-General Corp.. Thiokol Chemi- 
cal Corp, and International Telephone 
and Telegraph Co. Boeing was the 
prime contractor. 

Lear. Inc, FMC Corp, Fruchauf 
Trailer Co, and Consolidated Western 
Steel Division of United States Steel 
Corp. are also scheduled to appear. 
Other companies will be called. 

Defense Considering 
TFX vs. F4H-1 Study 

Washington— Defense Department 

has added a note of uncertainty to the 
proposed Air Force-Navy TFX tactical 
fighter (AW Feb. 19. p. 31) by consid- 
ering a cost-effectiveness study compar- 
ing it with the McDonnell F4H-1. 
which is being purchased in quantity 
by the two services. 

The study would apply a rule that 
Defense Secretary Robert S. McNamara 
is increasingly employing in comparing 
proposed new weapon systems with 
those currently operational. The per- 
centage of increase in cost of the new 
system over the old cannot exceed by 
more than 20 times the percentage of 
increase in performance capability. For 
example, a 5% increase in performance 
capability would not be permitted to 
result in more than a 100% increase 

Defense last week confirmed that the 
Pratt & Whitney TF-30 turbofan en- 
gine has been chosen to power the 
TFX. which has been redesignated the 
F-111A. The engine's military designa- 
tion is the JTF10A-20. 

Pentagon sources said the delay in 
announcing the choice (AW Feb. 26. 
p. 25) was due to high-level Air Force 
objections to being told by the Defense 
Department to use a Navy-developed 
engine and having it produced in a 
Navy-controlled plant. Air Force had 
encouraged the General Electric Co. 
to design an engine for its original TFX 
projeot. which was later ordered by De- 
fense to be combined into the bi-service 
project. 

Final design competition on the 
F-U1A has been narrowed to The 
Boeing Co. and General Dynamics 
Corp. Boeing, whose original proposal 
was built around the General Electric 
MI-295 engine, was told Jan. 30 to 
alter its design to incorporate the 


JTI-10A (AW Feb. 12. p. 2S). The 
JTF10A is 2 in. greater in diameter 
and slightly longer than the MF295. 
and weighs more. Forcing the JTl’lOA 
on Boeing, whose design for the F-l 1 1 A 
was considered best, was another source 
of Air I-'orce irritation. 

The JTF10A. originally developed 
to power the Navy's canceled Missileer 
aircraft, has been flight tested in a pod 
lnmg from the fuselage of a B-45 
bomber over the Hartford, Conn. area. 
The Pratt &• Whitnev plant is located 
in East Hartford. 

Specifications state that engine with- 
out afterburner produce 10,750 lb. of 
thrust military rating. With afterburner 
the thrust requirement is 18,500 lb. 
Development growth has already raised 
the thrust without afterburner to more 
than 1 2.000 lb. By the time the engine 
goes into production it will probably 
produce 14.000 lb. of thrust without 
afterburner. Installed weight will be 
about 3,500 lb, but this will not be- 
come firm until the development cycle 
of the airframe is almost completed. 

The F-l 1 1A program, over the next 
eight years, is expected to reach S4-5 
billion, of which S800 million would be 
spent on engines. 

Another engine, the Allison AR168, 
a version of the British Spey, was in the 
engine competition, but was not in- 
cluded as the first choice of any of the 
six TFX designs originally submitted. 

DOD Research Unit 
Gains New Deputies 

Washington— Number of deputy di- 
rectors in the office of Dr. Harold 
Brown, director of defense research and 
engineering, has been increased from 
three to six in the most recent reorgani- 
zation of the office, whose influence 
over weapon systems decisions has 
grown more powerful in the Kennedy 
Administration. 

Deputy director-weapon systems lias 
been split into two offices-deputy di- 
rector-strategic and defense systems 
and deputy director-tactical warfare 
systems. Dr. Marvin Stem headed 
both offices temporarily before resign- 
ing Mar. 23. 

Another new office, deputy director- 
engineering and chemistry, under Dr. 
J. H. Gardner, has also been estab- 
lished. Its scope will include engineer- 
ing, materials, chemical technology 
and biological and chemical warfare. 

Dr. Euginc G. Fubini, formerly 
deputy director-research now is deputy 
director-research and information sys- 

C Vice Adm. C. B. Martell, who for- 
merly headed the directorate of admin- 
istration, now has the title of deputy 
director-administration and manage- 


Scandinavian Airlines System re- 
turned its fleet of 20 Sud Caravelles to 
service last week after several days' 
grounding ordered after the main under- 
carriage of an SAS Caravellc collapsed 
as it taxied to takeoff position on a 
planned Copenhagcn-London flight. 

World-wide telephonic communica- 
tion plan consisting of placing nine 
satellites in an equatorial circular orbit 
has been submitted to the British gov- 
ernment by an industrial consortium of 
11 major British electrical firms. Cost 
for the system is estimated at S600 mil- 
lion and cooperation of British Com- 
monwealth nations is considered a 
requisite. 

Contracts exceeding SI million have 
been received by Aerolab Development 
Co. for rocket development work. In- 
cluded is a development and fabrica- 
tion subcontract from Raytheon Go. 
as part of Advanced Research Projects 
Agency Arpat program for terminal de- 
fense against ICBMs. and Argo D-4 
and D-S configurations for NASA's God- 
dard Space Flight Center, Air Force 
Cambridge Research Laboratories, and 
Electro-Optical Systems, Inc. 

Motorola's Military Electronics Divi- 
sion, Scottsdale. Ariz, has been selected 
by Jet Propulsion Laboratory to build 
S-band radio receivers and transmitter 
exciters for its Deep Space Instrumen- 
tation Facility after a hotly contested 
competition (AW Mar. 5, p. 15: Feb. 
5, p. 59). Contract is for SI million. 

Titan 3 inertial guidance proposals 
were submitted to Air Force last week 
by a number of avionics organizations, 
including Nortronics, Autonetics, Gen- 
eral Electric and a team of Space Tech- 
nology Laboratories and American Bosch 

Teamsters Union, by a vote of 2,431 
to 2,064, won a representation election 
on Mar. 21 at the Stratford and Bridge- 
port, Conn, plants of United Aircraft 
Corp.’s Sikorsky Aircraft Division. An 
earlier Teamster victory at Sikorsky 
was voided bv the National Labor Re- 
lations Board' (AW Mar. 5. p. 26). 

North American Aviation, Inc, has 
been awarded a $67.72 3.443 Navy con- 
tract to produce a tactical reconnais- 
sance version of the A3J-4 Vigilante 
twin-engine Mach 2 bomber. 

Delta, Trans World. National, 
Northeast and Northwest airlines last 
week filed vigorous protests asking the 
CAB to suspend and investigate East- 
ern Air Lines' proposed low-fare tariff 
package (AW Mar. 5, p. 30). 
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American Initiated Merger Discussions 


Airlines tell CAB Eastern was seeking possible con- 
solidations; Rockefeller served as intermediary. 


Washington— First overtures toward an American-Eastern merger were 
made by American Airlines at a time when Eastern was shopping for consoli- 
dation possibilities with other carriers. 

In a joint response filed last week with the Civil Aeronautics Board, in 
answer to a request for information by CAB bureau counsel and interested 
parties, American said that on Oct. 10 it had asked Laurancc S. Rockefeller 
to serve as an intermediary in sounding out Eastern's reaction to a merger pro- 
posal. American said it did not wish to approach the carrier directly unless 


n to believe that Eastern would be interested. 


Lati 

betwe 


i the t 




i definitive agreement signed on 
Jan. 22 (AW Jan. 29, p. 36). During 
this period, Eastern approached TWA 
with a merger proposition and top of- 
ficials of these two airlines met on Dec. 
4 to discuss details (AW Jan. 15. p. 
3S). 

Details of Report 

Other facts disclosed in the report 
filed with the CAB include: 

• Eastern forecast a substantial profit 
for itself in 1962 and subsequent years 
but, during exploratory talks, American 
did not agree with these predictions. 
In a forecast filed with financial insti- 
tutions. Eastern assumed that its earn- 
ings during the next eight vears would 
bcSIOnllo i II 

• In the forecast, which was prepared 
prior to the merger talks. Eastern esti- 
mated its working capital balance would 
reach a high of S38.S million with a 
cash balance of S59.1 million by the 
end of 1962, but would taper off to a 
working capital deficit of S72 million 


and a cash deficit of S52.2 million at the 
end of 1965. i 
of 40 Boeing 7 

in late 1963. However, 'bv 19657 senior 
debt will have been reduced to $104 
million, which, under minimum debt 
ratios, would increase allowable bor- 
rowing power to $100 million to offset 
working capital losses. 

• American has agreed to give seven 
Eastern officers executive positions in 
the merged company if the officers agree 
to stay with the merged airline for IS 
months after the effective date of the 
merger, following the lS-month period, 
each will receive at least three years 
salary at a rate not less than th.it in 
effect with Eastern on Jan. 1, whether 
he remains with the merged company 

• Carriers were unable to fix a set mar- 
ket value for used aircraft, although 
both were of the opinion that the mar- 
ket value of jet aircraft is at least equal to 
the book value— original cost less depre- 
ciation. Recent aircraft prices paid to 
American include a Lockheed Electra. 


Trunklines’ 1961 On-Time Performance 
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51.7 million; a Douglas DC-7B, 5315.- 
000; a DC-6B, 5325.000; and a Con- 
vair 240, 5147,000. Eastern sold 14 
Lockheed 749s at 550,000 each in Jan- 
uary, 1961 and, more recently, 10 Mar- 
tin 404s at prices ranging from 582,000 
to $122,000 each. 

• Merged company will improve the 
Boston-New York-Washington Air 
Shuttle by placing Lockheed Elcctras 
into service. First-class service will be 
limited to four round trips daily on the 

• Two companies now employ a total 
of 42,000 persons. In 1961, new v acan- 
cies created by resignations, retirements 
and other causes were 4,692. Personnel 
reductions caused by the merger will be 
substantially less than annual losses 
from turnover. 

Eastern's minutes of the board of 
directors meeting on the merger dis- 
closed that the company’s management 
had studied the possibilities of mergers 
with several airlines as a means of off- 
setting the airline's problems of short 
routes, short-haul flights and “the exces- 
sive amount of multiple competition 
which has been superimposed upon 

Rockefeller, who holds 93,636 shares 
of Eastern common stock or 2.90% of 
all outstanding common shares, agreed 
to discuss the merger proposal with 
Eastern after he was approached on the 
subject by Manly Flcischmann, an 
American director. Fleisclunann acted 
on the request of C. R. Smith, Ameri- 
can president. 

Talks with Rockefeller 

Rockefeller talked to Eastern's Board 
Chairman E. V. Rickcnbacker, who 
will retire when the companies are 
merged (AW Mar. 19. p. 41), and East- 
ern President Malcolm A. MacIntyre. 
They showed interest and asked Rocke- 
feller to explore the matter further. 

On Oct. 17, a meeting was held in 
Rockefeller's office where actual dis- 
cussions began between Rockefeller, 
Harper Woodward— an Eastern director 
-Flcischmann, Smith and William J. 
I logan, American's executive director of 
finance. No definite proposals were 
made by either side but a strong interest 
in continuing discussions was shown by 
all parties. 

On Oct. 25, the first proposals for the 
basis of a stock exchange was made by 
American at a meeting held in Smith's 
New York apartment. This offer called 
for an exchange of six shares of Ameri- 
can stock for five of Eastern, or a ratio 
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Congress’ Interest in Southern 
Pilots’ 21-Month Strike Intensifies 


of 1.20 to 1. In subsequent meetings. 
Eastern revealed that the American 
offer was unacceptable. 

American then supplemented the 
1.20 exchange ratio by an offer to give 
warrants to Eastern's shareholders to 
the extent that Eastern was able to 
show profits by the end of 1962 or by 
the effective date of the merger, which- 
ever was earlier. If Eastern's earnings 
were between 50 cents and 51.50 per 
share during this period, each share of 
Eastern would receive, in addition to 
the 1.20 shares of American stock, a 
warrant to purchase one-third of a 
share of American stock. 

If earnings were more than 51.50, a 
warrant to purchase two-thirds of a 
share of American stock would be 
granted each Eastern share. But Eastern 
continued to show dissatisfaction with 
the 1.20 ratio. 

American then increased the ratio to 
1.25, but also boosted the earnings 
minimum for the issuance of warrants. 
Eastern, however, still balked at the 
ratio and finally, on Jan. 5, Eastern 
accepted an American proposal for a 
1.30 exchange ratio, plus a warrant to 
buv one-third of a share at 528 per share. 
Definitive contract was presented to the 
board of directors of each company on 
Jan. 23 and signed on that date. 

Engineer-Pilot Issue 
Centered at Pan Am 

Washington— Flight Engineers Inter- 
national Assn.'s announced plan to 
strike Pan American World Airways Fri- 
day, after 21 months of negotiation and 
a year of government study, is being 
viewed as a test case which could lead 
to an industry-wide settlement of the 
crew complement issue. 

No progress in negotiations over the 
final aceptance of the Feinsinger Re- 
port (AW Oct. 23, p. 35) was noted 
by cither the airline or union late last 
week and FEIA continued to maintain 
that it would walk out Friday. 

The threat of a complete shutdown 
of all U. S. international operations bv 
FEIA was narrowly averted earlier id 
the week when a special presidential 
emergency board was appointed to head 
off a strike against Trans World Air- 
lines. Under the terms of the Railway 
Labor Act this action automatically de- 
lays a strike against TWA for 60 days. 


TCA Deficit 

Trans-Canada Air Lines reported a 
1961 deficit of S6.450.082, the largest 
loss in the airline’s 25 -year history. The 
airline cited ‘‘deterioration in average 
revenue per passenger miles flown.” and 
shifts in Canadian travel habits as reasons 
for the loss. 


Washington— Congressional interest 
in the 21 -month strike of Southern Air- 
ways pilots intensified last week as the 
airline prepared to defend its position 
before a special presidential labor au- 
thority and the union announced its 
abandonment of a competing air taxi 
service established by the strikers. 

Rep. Frank Kowalski (D.-Conn.), a 
strong advocate of controlling federal 
subsidy payments, has introduced legis- 
lation to deny subsidy to any airlines 
that do not make “reasonable efforts” to 
settle labor disputes. 

Kowalski's Statement 

In an earlier telegram to Prof. Nathan 
B. Feinsinger. who was appointed by 
the White House to investigate the 
strike, Kowalski said, "if an industry is 
involved in a labor dispute such that it 
incurs losses directly attributed to this 
dispute, under no circumstances should 
the government allow public funds to 
be used to underwrite these losses” 
(AW Mar. 5, p. 32). 

Sen. Estes Kefauver (D.-Tcnn.) has 
also taken an interest in the investiga- 
tion. Part of the evidence submitted 
by the Air Line Pilots Assn, during the 
hearings included a letter from Kefauver 
urging Feinsinger to investigate each in- 
dividual complaint about Southern's 
non-union replacement pilots. The 
senator said lie had asked the Federal 
Aviation Agency to produce their find- 
ings on these complaints, but the 
Agency failed to comply. Feinsinger 
said he would dctcnninc later whether 
the FAA should produce this infonna- 

ALPA's Case 

ALPA has contended that Southern 
intentionally failed to bargain in good 
faith, as required under provisions of 
the Railway Labor Act. and that the 
company further refused to reliire the 
striking pilots after general contract 
terms had been agreed to by both 
parties. Accqitancc of a Southern de- 
mand that returning strikers assume a 
lower seniority listing than the present 

the part of the company, the union 

The airline is tentatively scheduled 
to defend its position this week, but 
resumption of the hearings may be de- 
layed because of other airline labor 
problems being investigated by Fein- 

ALPA has also charged that the use 
of non-union pilots by Southern has 
resulted in an unsafe airline operation. 
FAA countered that Southern has had 


an "unusually good" safety record dur- 
ing the strike. Out of a total 345 
complaints filed against the carrier, 
mostly by ALPA, the Agency said that 
200 charged on-time violations. FAA 
said investigation disclosed actual vio- 
lations in only two cases. Since the 
beginning of the strike on June 5, 1960, 
the Agency testified that it has acted 
in five cases involving violations of 
Civil Air Regulations by the airline, and 
14 violations by individual pilots of the 
airline. 

Meanwhile, the union has disclosed 
the sale of its interest in Superior Air- 
ways, an air taxi operation, after more 
than a year of unprofitable competition 
against Southern. Established in De- 
cember, 1960, by a group of the strik- 
ers, Superior employed 30 pilots and 
operated seven twin-engine, seven-pas- 
senger de Havilland Dove aircraft. 
Neither the union's initial investment 
in the venture, nor the final sales price 
was disclosed by ALPA spokesmen. 
Eastern Operation Sold 

Tlie eastern portion of the Superior 
operations was sold to the Parker Oil 
Co., of Ozark, Alabama. Parker will 
retain the Superior name and keep the 
air taxi headquarters in Atlanta to serve 
Georgia and Alabama points, the union 

Balance of the air taxi operation has 
been assumed by Trans Air Lines, an air 
taxi operator based in New Orleans and 
providing service throughout Louisiana. 

Further details of the transaction, 
concluded Mar. 1. were not disclosed 
but it is believed that the sale included 
only the Superior operating authority 
and ground equipment. The fleet of dc 
Havilland aircraft is understood to have 
been purchased outright by the union, 
and was not made a part of the recent 
sales agreement. 


Trunklines’ 1961 Loss 

1961 exceeded $34 million, compared 
with a net profit of Sl.l million in 1960. 

Operating revenues for 1961 were 
$2,026 billion while operating expenses 



items reduced this figure to a loss of 
$34,053,000. 

For Jannarv, 1962, the trunklines lost 
$5.7 million compared with a $4 million 
loss for the same period last year, ATA 
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CAB Sifting 707 Flight Recorder 
Data for Clues to Crash Cause 


By Glenn Garrison 

New York— Intensive flight recorder 
ground and flight test study program to 
be conducted shortly by several seg- 
ments of government and industry may 
provide further data on the behavior of 
an American Airlines Boeing 707-1 23B 
which crashed Mar. 1 after takeoff from 
New York's Idle-wild Airport. 

Data from the recovered flight re- 
corder as well as other information de- 
veloped at a Civil Aeronautics Board 
hearing into the crash here last week, 
indicated nothing abnormal in takeoff 
and initial climb. 

Summary of witness descriptions in- 


dicated the aircraft subsequently began 
a smoothly coordinated, rather rapid 
roll to the’ left, reaching a 90-dcg. left 
bank position. The roll began from 
a slightly nose high position-lcss than 
10 deg. The roll continued less rapidly 
past 90 deg., the summary continued, 
and the nose dropped through to a near 


rtical a 


tude. 


witnesses disagreed on the atti- 
tude. one describing the nose rising to 
an angle of 30 deg., after which the 
airplane fell through to a dive angle 
of about 45 deg. Some witnesses lik- 
ened the maneuver to a fighter peel-off, 
others to a split S. 

The damaged tape yielded data which 



CAB experts said indicated no unusual 
airspeed condition which might have led 
to a stall. Traces on the tape showed, 
according to CAB, that the 707's speed 
and headings were normal for the first 
48 sec. after takeoff. The initial turn to 
290 deg., to comply with anti-noise pro- 
cedures for Idlcwild's Runway 31L, was 
begun about 12 sec. after the wheels 
were off. This heading was held to 800 
ft. and at 26 see. after takeoff the sec- 
ond prescribed turn-in this case to 160 
deg. -was begun. At 48 sec. after take- 
off. altitude was 1,560 ft. and airspeed 
was 202 kt. This point appears on the 
traces at the 68-see. point (sec graphs). 

From that point through the rest of 
the tape, the trace readings raise inter- 
pretation questions. From the altitude 
trace, it appears that the plane lost 
some altitude, then gained more than it 

Questions to h. i c c 1 by the test 
program include the effects of yaw on 
the altitude and airspeed traces and the 
effect of gyro tumble on flic heading 
trace. CAB, Federal Aviation Agency 
and manufacturers, including Boeing, 
will participate. Findings of the pro- 
gram will increase the value of flight 
recorders as tools in accident investi- 
gations. pinpointing, for example, 
nomial maneuvers in any jet flight such 
as raising the landing gear. 

The gvro installed in this 707, ac- 
cording to an expert, will reach its 
tumbling limit at about 70 deg. of roll 
or pitch. A combination of the two 
movements at lesser degree will produce 
the same effect. Tests will seek to de- 
termine the exact effects of tumbling 
on a recorder trace and to establish the 
response in each ease. It might then be 
possible to tell by the trace whether the 
tumbling resulted from pure roll, pure 
pitch, or some combination of the two. 

Another matter for further interpre- 
tation is the acceleration trace. As 
shown on the graph, a normal clutter 
appears as ground acceleration begins, 
and the clutter ends at wheels off. Dur- 
ing the nomial portion of the flight, the 
graph responds to normal roughness of 
the air. At about the point where the 
other traces show unusual character- 
istics. the accelerometer trace shows 
very violent fluctuations, an interpre- 
tation of which is yet to be made. 

There were two missing sections in 
the heading trace for which extrapola- 
tions were made. Correlation was made 
with tapes from other aircraft departing 
Idlcwild 12 hr. before and after the 
fatal flight. Also, comparisons were 
made with tapes from recorders in pre- 
vious airline accidents. 

According to testimony, flaps were 
fully retracted when the aircraft im- 
pacted. Jackscrews were up and two 
were broken. The powerplants group 
was able to say that the engines were 
capable of developing power at impact. 
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U. S. Airlines Eye New Caribbean Nations 


By L. L. Doty 

Kingston, Jamaica— Forthcoming in- 
dependence of Jamaica and Trinidad, 
and the strong possibility that eight 
smaller West Indies islands will unite 
in a separate federation, has raised new 
hopes for the future of U. S. airlines 
serving the growing Caribbean tourist 

Award of a direct nonstop New York- 
Jamaica route to Pan American World 
Airways, following an agreement be- 
tween U. S., Britain and West Indies, 
is viewed here as a significant break- 
through in the expansion of U. S. airline 
service in the Caribbean. In the past, 
while Jamaica functioned as a colony, 
the British consistently frustrated U. S. 
bids to gain a foothold in the plush 
New York-Jamaica nonstop market, 
which Pan Am estimates will generate 
total revenues of $7.5 million this year. 

Pan American’s entry into this mar- 
ket represents only a single step forward 
—not necessarily an indication of fu- 
ture trends. The coming pattern of air 
routes throughout the Caribbean will be 
shaped by several factors, chief of which 
will be the political philosophies that 
will emerge with independence. 

Originally, a West Indies Federation 
was planned for a majority of the chain 
of West Indies islands under British 
domination, but the Sept. 16 referen- 
dum decision by Jamaicans to quit the 
federation and accept independence 
forced Trinidad to follow suit. The 
smaller islands thus were left with no 
choice but to remain British colonics 
or form a federation of their own, since 
each is too small in area, population and 
resources to survive as an independent 
nation. 

Jamaican Independence 

Jamaicans, once they win Dominion 
status on Aug. 6 as members of the 
British Commonwealth, arc determined 

termine their air transport requirements. 
At one time, consideration was given to 
the establishment of a “paper” airline, 
which would operate as a Jamaican flag 
carrier— in name only— with leased crews 
and equipment, but this hiis been 

As a consequence, it now appears very 
likely that Jamaica, once it attains na- 
tionality, will not attempt to form a flag 
carrier, a move frequently made by newly 
established nations. Instead, it will 
look elsewhere for airline service re- 
quired to serve it commercially and to 
build up tourism, which is rapidly ex- 
panding as a major industry. 

Because the U. S. is a major source 
of tourist trade, U. S. carriers undoubt- 


edly will be among the major benefi- 
ciaries of any route adjustments the 
Jamaicans may seek, despite Common- 
wealth ties with Great Britain, 

No formal date has been set for the 
independence of Trinidad and Tobago. 
The islands, however, are intent on 
leaving the federation and accepting 
Dominion status. IIow effective the 
Trinidad carrier-British West Indian 
Airways— will be in the competitive 
fight for business, once independence 
is attained, remains to be seen. 

The government of Trinidad and 
Tobago took possession of BWIA on 
Nov. 1 with payment of SI. 4 million 
to British Overseas Airways Corp.. 
which operated the local carrier as a 
wholly-owned subsidiary at substantial 
losses (AW June 12. p. 42). The pur- 
chase price primarily covered route op- 
erating privileges, although one Vickers 
turboprop Viscount, three Douglas 
DC-3 transports and some property on 
certain islands were included in the sale. 
Equipment Leased 

At present, BWIA leases one Boeing 
707 bypass engine-powered transport, 
four Viscounts and two Bristol Britan- 
nia turboprop transports from BOAC 
to serve about 1 3,000 mi. of routes that 
extend throughout British and French 
West Indies and beyond to Central 
and South America, the U.S. and F.ng- 

Trinidad wants to operate BWIA as 
its national flag carrier. However. Brit- 
ish and U. S. aviation authorities have 
doubt that the new government, with 
the multitude of problems any new gov- 
ernment inherits, will be willing, for 
any extensive length of time, to carry 


Electra-Convair Exchange 

Lockheed Elcctra, replacing' an airplane 
lost in a crash at Buffalo, Tex., in 1959, 
in a transaction that will provide Alle- 
gheny Airlines with three Convair 440s 
and two Convair 340s plus spares from 

Lockheed acted as intermediary in the 
exchange since the Electra is one of five 
Lockheed built for Capital Airlines but 
which were not delivered when Capital 
merged with United Air Lines. Allegheny 
will take delivery on the Convairs to re- 
place its Eland-powered Convair 540s 
that are being withdrawn with the can- 
cellation of the F.land engine program. 

Of the other Elcctras, one was sold to 
Pacific Southwest Airlines to give the 
intrastate carrier a total of five, and the 
other three to Sports Aloft, a leasing or- 
ganization. 


the burden of deficits the airline incurs 
annually or cover the carrier’s indebted- 

Friction has existed for some time 
between BOAC and BWIA and it is 
not considered likely that the British 
will be eager to underwrite the opera- 
tion of BWIA. Meanwhile, Trinidad 
has invited Antigua, Barbados and 
Jamaica to participate financially m the 
operation of the airline. 

The islands which are expected to 
form the West Indies Federation in- 
clude four Windward Islands— St. Lucia, 
St. Vincent. Dominica. Grciuul.i-and 
three Leeward Islands— Antigua. St. 
Kitts and Montserrat. Most islands in 
the West Indies group are served by 
BWIA and arc linked by a feeder serv- 
ice conducted by Leeward Islands Air 
Services operating Bccchcraft Bonanzas 
and de Ilavilland Herons. 

It is extremely doubtful that the pro- 
posed federation, when and if it is 
formally proclaimed, will attempt to 
operate any government-sponsored air- 
line service. Instead, as in the case of 
Jamaica, it will seek air service from 
flag carriers of other nations. 

Pan American’s New York-Jamaica 
nonstop route is an outcome of a series 
of bilateral talks which began with the 
British in Barbados in the spring of 
1960 (AW Mar. 21, 1960, p. 25). U. S. 
also received Atlanta-Jamaica rights but 
the government has not yet designated 
a carrier to operate the route. Because 
of earlier plans for a federation, the 
West Indies were invited to participate 
in the discussions. 

Bargaining during the meetings was 
stiff and several U. S. delegates returned 
with the distinct impression that the 
British were able to reject most U. S. 
bids for new routes because the U.S. 
had to offer in trade few routes that the 
British wanted or needed. The prime 
U. S. objectives— an extension of North- 
west's route from Tokyo to Hong Kong 
and linking of Frankfurt and Zurich 
to close a gap on TWA's European 
route— were again shunted aside by the 
British (AW June 20, 1960, p. 88). 

The nonstop route between Jamaica 
and New York, served also by BOAC 
and Avianca, was given in exchange for 
New York-Antigua nonstop authority. 
U.S. delegates were curious as to why 
the British sought this route, which will 
be inaugurated with Boeing 707s on a 
twice-weekly basis by BWIA on Apr. 4, 
rather than a New York-Trinidad non- 
stop route. The feeling here is that the 
British view Antigua as a potential hub 
for all tourist travel in the Caribbean 
area. The little island has doubled its 
tourist facilities in the past few years. 

Independence and the formation of 
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J^ELLOGGf DIVISION 

Raymond Fttchley Divuuon. 

HYDRAULICS GROUP/ AMERICAN BRAKE SHOE COMPANY 


The Kellogg List 
Grows Longer cf -' 04 g 
Every Month 


It reads like a Who’s Who of 
modern aircraft and missilery 
— the list of vehicles that use 
Kellogg pumps, fluid motors, 
or hydraulic systems. Small 
wonder. With so much at stake, 
there can be no gambling 
with reliability. That's why 
compact Kellogg hydraulic 
components, with their 
rugged quadruple safety 
factor — their classic, 
simplified operation — 
are specified wherever 
dependable, long-lived 
performance counts. 

Perhaps your project 
requires this kind of 
reliability. Write: 

Kellogg bivision, 

American Brake 
Shoe Company, 

3151 W. Fifth St., 

Oxnard, Calif. 


Rf '84f 




A~2 F 


A-4o 


AO- 1 


vhc-ib 


Unique Atchley Servovalve 
Proves Answer to Fluid 
Contamination Problems 

The Atchley Jet-Pipe servovalve 
has proved its ability to virtually 
eliminate contamination as a prob- 
lem — or even as a factor. In doing 
so, the valve has made possible ap- 
preciably higher hydraulic system 
reliability. 

When originally developed by the 
Raymond Atchley Division of the 
American Brake Shoe Company, this 
unique servovalve was subjected to 
five independent tests at unprece- 
dented levels of contamination — 25 
times greater, in fact, than ever be- 
fore thought feasible. The test sys- 
tem actually failed because of the 
severity of the contaminants, but the 



The Atchley servovalves can operate 
with contaminants as large as 200 
microns without malfunction. 


valve nevertheless demonstrated its 
ability to perform continuously and 
with complete reliability. 

Atchley servovalves, with their ex- 
clusive Jet-Pipe feature, now play an 
important role in major airborne and 
space electrohydraulic systems. The 
Atchley valve provides positive auto- 
matic control without requiring cost- 
ly, painstaking contamination-control 
measures. 

Other Raymond Atchley products 
are servoamplifiers, torque motors, 
and complete servo systems for aero- 
space, ground support, and other mil- 
itary applications. In the design and 
development of complete systems, the 
Atchley Division cooperates with 
other members of American Brake 
Shoe Company’s Hydraulics Group 
such as the Kellogg Division (manu- 
facturers of pumps and other air- 
and space-borne hydraulic equip- 
ment). Also available for consulta- 
tion are American Brake Shoe Com- 
pany’s Hydrodynamics Laboratory in 
Columbus, Ohio, and the corporate 
Research Center in Mahwah, New 
J ersey . 

Raymond Atchley Division is at 
2231 S. Barrington Avenue, Los An- 
geles 64, California. 
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the federation in the West Indies will 
automatically lift the cabotage restric- 
tions which legally exist while the island 
group is a British colony. It is highly 
possible that the U. S. can negotiate 
with the new governments for further 
route and traffic grants throughout the 
area, which would open new doors for 
U.S. airlines. 

This raises the question of how exist- 
ing bilateral agreements between the 
U. S. and Great Britain will be treated 
with respect to the West Indies. Pre- 
sumably, the agreement will Ire trans- 
ferred to the new governments. Govern- 
ment officials here were not prepared 
to say whether the agreement would 
be allowed to remain in effect or would 
be renegotiated. 

Since most of the rights won by the 
U. S. at the bargaining table represent 
a trade with the British on a quid pro 
quo basis, the U.S. has been some- 
what restricted in the development of 
its routes. Now, however, because the 
new governments, with the possible ex- 
ception of Trinidad which nas its own 
flag carrier, may not seek reciprocal 
rights, the U. S. may be heir to more 
generous route grants in the future. 

At present, only one island of the pro- 
posed federation— Antigua— is served by 
a U. S. airline. Pan American operates 
through Antigua on a route between 
San Juan and Trinidad with other in- 
termediate stops at St. Croix. Guada- 
lupe, Martinique and Barbados. 

U. S. carriers with authority to serve 
the Caribbean and related areas— 
Braniff, Delta, Mackey, National. Pan 
American and Trans Caribbean— oper- 
ate schedules over relatively restricted 
routes and in the face of high density 
competition. The small islands of Nas- 
sau and Barbados, for example, arc 
served by six major international car- 

Eastern is restricted to routes be- 
tween Miami and San Juan and New 
York and San Juan without beyond 
rights to other Caribbean points. Its 
only foreign route in this sector is au- 
thority to serve Bermuda. National is 
confined to a Miami-Havana route in its 
Caribbean sendee. Mackav. on its short 
Plorida-Nassau-Grand Bahama route, is 
competing with two foreign flag carriers. 

Although its Caribbean routes are 
extensive by comparison. Pan American 
is competitively handicapped by sev- 
eral route restrictions. For example. 
Pan Am does not have the beyond 
rights authority on its New York-Nas- 
sau route that is held bv BOAC and 
KLM. 

A serious weakness in the competi- 
tive position of U. S. Caribbean car- 
riers is the lack of authority to sen-e 
Europe from the Miami and Caribbean 
gateways. Both Britain and Mexico 
have routes across the South Atlantic 
to European ports of entry form Miami. 


In addition, other nations— notably 
France, Britain, Spain. The Nether- 
lands and Italy — hold authority to sene 
the Western Hemisphere from Europe 
and South American gateways. The 
U. S. has made a bid to Spain for a 
Miami-San Juan-Madrid route as well 
as a Madrid stop for Pan American on 
its New York-Africa route, but Spain 
has stubbornly refused to discuss the 
request. 


However, Aviation Week has 
learned that recently Spain indicated a 
willingness to discuss the southern trans- 
atlantic route, although tlicv want to 
hold the Madrid question in abeyance. 
The U.S. government has not followed 
through on this opening since it pre- 
fers to discuss both issues as a package 
and is continuing to trv to persuade 
Spain to negotiate the entire matter at 


Airline Carriers List Officers’ 
1961 Salaries, Bonuses, Expenses 

Washington— Following is a list of * * • • * J 1 1 g : t . r s a ' r, " fTi™! % 

airline officers salaries, bonuses and in- Km-t. i 0 i-«io- 

direct compensation, expenses and stock Uy R<-iaiions auk im.. public rotations, 
holdings for the year ending Dec. 31, 

1961. as reported to the Civil Aeronau- 
tics Board: 
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SHORTLINES 


AIRLINE OBSERVER 

► Domestic trunklines reported revenue passenger miles increased again in 
February over the same month last year, but the percentage increase was 
inflated by the fact that operations of five trunklines were suspended during 
a part of February. 1961, because of strikes. The 41% increase in available 
scat miles reported for February is also unrealistic for the same reason. Best 
indication of the industry's showing during the month is the over-all load 
factor, which dropped 1.6% from January's level to an uncomfortably low 
52.71%. 


► Watch for a scries of strikes at London Airport this summer bv engineering 
and maintenance personnel. Unions representing 12,000 employes were 
turned down on wage demands by British Overseas Airways Corp., British 
European Airways and independent airlines on ground that the industry 
could not afford a pay hike in the near future. 

► Issuance of a Commerce Department study on transportation, together 
with proposed White House legislation designed to strengthen U. S. trans- 
portation systems, already delayed a year, was postponed again last week. 
Chief reason for the delays appears to be discord over proposals for high- 
speed urban transportation systems. The report will touch only lightly on 
civil air transportation, since most airline issues were included in the Project 
Horizon report. 


► Airport Operators Council representa- 
tives have met with various national, 
state and civic groups to discuss the pos- 
sible effects of the U.S. Supreme 
Court's recent decision that airport 
operators arc responsible for damages 
caused by low-flying aircraft (AW \ lar. 
12, p. 319). A council spokesman in- 
dicated that Allegheny County, Pa., 
may file for a rehearing, which when 
disposed of by the court, will make it 
possible to judge the effects better. 

► Air Transport Assn, reports U.S. 
trunklines flew 2.33 billion revenue pas- 
senger miles in February and a total 
of 4.94 billion for January and Febru- 
ary— an increase of 29.1% and 19% 
respectively over the same periods last 
year. Coach service accounted for 62% 
of revenue passenger miles last month 
compared with 51.6% in February, 
1961. 


► Reason behind TWA's reluctance to relinquish its Caravelle 10A order, 
even though eventual cancellation is virtually assured (AW Mar. 19, p. 41), 
is the extremely favorable terms offered by Sud. If the 20 airplanes failed to 
make money on TWA’s routes, Sud agreed to take them back, much as 
though they had been out on a lease basis. General Electric, which would 
supply the CJ805-23C engines, did not go along with this guarantee, but 
Sud indicated a willingness to accept responsibility for the engines, too. 

► Douglas is estimating 120 orders as minimum for putting its model 20S6 
twin-jet, short-haul transport into production. The airplane is now being 
referred to as the DC-9 in Douglas presentations. 

► American Airlines' self-insured aircraft damage losses from 1957 through 
Mar. 10 this year totaled S10.4 million. This included the loss of two Boe- 
ing 707s in training crashes, and two aircraft— a 707 and a Lockheed Electra 
—lost in scheduled service. Eastern Air Lines also is a partial self-insurer and 
has reported losses of S371.000 from 1957 through 1961— a period that 
included the crash of an Electra at Boston. 

► Aeroflot chief Yevgeny Loginov- has retreated from the prediction of his 
first deputy chief that the Russian carrier will handle 30 million passengers 
in 1962 (AW Jan. 15. p. 44). Loginov now forecasts about 28 million pas- 
sengers this year, a 31% increase over 1961. Loginov also predicted that 
in 1962 ton-mile costs will be reduced 10% and 68% of all passengers 
will be carried on turbojet or turboprop equipment, compared with 60% 
last year. 

► United Air Lines is using a mobile electrical generating system tester to 
check out Douglas DC-8 generator control systems after overhaul. Main 
purpose of the tester, built by Textron, Inc., is to check DC-8 system pro- 
tective functions. Carrier has also modified the DC-8’s hydraulic system to 
enable flight crews to replenish supply of hydraulic fluid in flight. 

► Maintenance inspection periods for Russian AI-20 4.000-hp. turboprop 
engines which power the I1-1S transport have not increased noticeably since 
introduction of the engine several years ago. East German Lufthansa reports 
periodic inspection of the engines after 20, 50 and 100 flight hr. 

► Western Air Lines and Japan Air Lines have been negotiating for the sale 
of three of Western’s 15 Douglas DC-6Bs to the Japanese carrier. JAL 
wants the pressurized aircraft to replace DC-4s on such routes as Tokyo- 
Osaka and Tokyo-Soporo. 


► Alitalia's application for a route ex- 
tension into Chicago (AW Feb. 26, p. 
50) has received Civil Aeronautics 
Board and presidential approval. Serv- 
ice will begin Apr. 5. 

► Braniff Airways has asked CAB to 
approve group fares, with reductions 
up to 25%, for travel between Braniff's 
U. S. points and Mexico City. Fares 
would be in effect between Apr. 6 and 
June 30, and between Sept. 1 and Nov. 
30, for groups of 25 to 64 persons. 

► Delta Air Lines reports it carried 1 .84 
million ton miles or cargo last month 
—a 47% increase over February, 1961. 

► Flying Tiger Line has filed a new 
simplified tariff with CAB to become 
effective May 1 if CAB approves. 
Earlier this month Flying Tiger filed to 
drop its complicated class rate tariff, as 
predicted by Aviation Week (AW 
Feb. 1 2, p. 52), in favor of commodity 
groups identified by general terms such 
as "aircraft parts" or "automobile parts." 
Each general group would have a specific 
rate, many of which would reflect lower 
rates as offered by the old class rate 
formula. 

► Hawaiian Airlines reports a net profit 
of 5158,350 for 1961, compared with 
a 5105.405 loss for 1960. 

► Trans World Airlines plans to inaug- 
urate a "thrift-air" tariff between St. 
Louis, Miami and Tampa Apr. 14. sub- 
ject to CAB approval. One-wav fares 
will be: St. Louis-Miami. S47' com- 
pared with present 558.50 coach fare; 
St. Louis-Tampa, 541 compared with 
the present 547-60. 
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Collins Y\ P-103... airborne radar willi a resold I ion you'll like 

N 


When you're concerned with holding both passenger comfort and tight schedules in weather 
— -the grays of your radar become the most important part of the image. They mean 
minimum detours through safe corridors of mild weather. Collins WP-103 Weather Radar 
System has a special contour display with high, sharp resolution. The lightest performance- 
proved airborne radar available, the WP-103 has a ISO' 5 sweep at ranges up to 150 miles. 
The 80-lb. system, featuring a 30-inch stabilized antenna, provides a clearly defined picture, 
regardless of aircraft pitch and roll. For full information, contact us today. 

COLLINS RADIO COMPANY • Cedar Rapids • Dallas • Los Angeles • New York 
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FOR THE MOST CRITICAL AIRCRAFT 
AND MISSILE FLUID LINE APPLICATIONS 
SPECIFY SOPER DEPENDABLE 

■ ■ 


mu 


Designed for reliability and flexibility at temperatures ranging 
from —65“ to 450° F., Stratoflex Super-T medium pressure 
Teflon hose and Super T-HP high pressure Teflon hose exceed 
the rigid requirements of MIL-H-25579 and Mll-H-8788 (ARP 
604) respectively. The stainless steel braided cover hose and 
inner tube of Teflon has an operating range of 1500 PSI to 
3000 PSI and is unaffected by all fuels or synthetic base 
lubricants, acids, solvenls, alcohols and coolants. 

Non inflammable. 
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Armament has been removed from the tail-gunner s compartment of the An-12, above left, and the area has been converted to a toilet. 
Stubby, cigar-sliapc of the fuselage and landing gear arrangement are shown, above right along with rear door. Below left, glassed-in nose 
and weather radar bulge arc shown. Nose appears to have flat, angled section which could be used for optical equipment. Right outboard 
engine nacelle is slender and has close fitting cowling behind a large spinner. The aircraft is powered by Ivchenko AI-20 turboprop 
engines. Note de-icing equipment on propeller blades and antenna wires strung from vertical fin. 
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BREAKS-EVEN WITH 
VISCOUNT PASSENGER LOADS 

On 150-mile sector break-even point is achieved with only 30 passengers. 

JET SPEED WITH 
VISCOUNT FUEL LOADS 

540 m.p.h. cruise speed. As fast as the fastest jets 
over all sectors up to 750 miles— yet burning Viscount fuel loads! 

QUICKER TURN-ROUND 
Built-in air steps front and rear. 
Auxiliary power unit eliminates need for engine starter, electric and 
air conditioning trucks. 



TWO ROLLS-ROYCE SPEY TURBOFAN ENGINES 


BRITISH AIRCRAFT CORPORATION 

ONE HUNDRED PALL MALL LONDON SW1 ENSLANO 

USA: BRITISH AIRCRAFT CORPORATION (USA) INC- 

399 JEFFERSON DAVIS HISHWAV ARLINGTON VIRGINIA 







GRUMMAN'S AO-1 MOHAWK is powered by two Lycoming T-53 gas 
turbines, each with complete, single-package fuel control and pumping 
system engineered and precision-produced by Chandler Evans. 

CECO’s product in the Mohawk is one of a number of “unitized" 
control systems developed expressly for the fast-growing, small gas turbine 
field. In addition to controls for application in fixed-wing aircraft, 
other lightweight, compact CECO eng'ne control systems have 
been developed for target drones and helicopters. 

Chandler Evans pioneered single-package design of formerly separate 
fuel system components, and today enjoys a position of leadership in 
the field of small gas turbine fuel control and pumping systems. 


CHANDLER EVANS CORPORATION • WEST HARTFORD I, CONNECTICUT 

A MAJOR INDUSTRIAL COMPONENT OF FAIRBANKS WHITNEY CORP. 

Interesting, informative literature on many CECO products u 
yours for the asking. Please address your request to Department 41 
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U.S. Begins Laser Weapons Programs 


Bv Barry Miller 

United States is launching a number 
of optical maser letlml-wcapons programs 
which may lead to entire families of 
revolutionary new weapons, possibly in- 
cluding a fast, "clean,'' non-nuclear de- 
fense against ballistic missiles, by as 
early as the middle of this decade. 
These weapons would use the extremely 
high-energy beams of electromagnetic 
radiation senerated bv optical masers 
(lasers), an obvious projection of the 
"death ray" weapons of science fiction. 

Office of Naval Research currently is 
evaluating industry proposals, prepara- 
tory to selecting 10 contractors to con- 
duct 45-dav feasibility studies of optical 
maser radiation weapons. Later, two of 
these contractors will be asked to con- 
tinue their efforts toward the develop- 
ment of high-energy radiation weapons. 
These efforts are expected to produce 
workable surface-to-air weapons several 

Dozens of companies are believed to 
have bid on the S2.5 million ONR pro- 
gram. funded by the Advanced Research 
Projects Agency. Representatives of 
more than 70 aerospace organizations 
attended an ONR bidders' briefing held 
last month in Washington at the De- 
partment of Interior auditorium. 

Bidders probably include Radio 
Corp. of America, General Electric, 
American Optical. Raytheon, Hughes 
Aircraft, Electro-Optical Systems. Chrys- 
ler. Quantatron. General Motors. Tech- 
nical Research Group. Sperry Rand. 
Westinghouse. Texas Instruments. Mar- 
tin Co., Litton Industries. General Pre- 
cision Laboratories and Philco. 

Practicality of radiation weapons us- 
ing infrared, visual or ultraviolet light 
is yet far from certain. The outputs in 
power, total energy and power or energy 
density of present optical masers m 
most cases fall below necessary levels for 
weapons use. But through surprising!) 
rapid device advances in recent months, 
outputs hare risen by orders of magni- 
tude to attractive levels, and devices 
with promising properties seem within 

Other problems, such the need to 
be able to concentrate enough energy 
at a distant spot in space to melt an in- 
coming ballistic warhead, remain. 

In apparent hopeful expectation, the 
Air Force. Army and Navy, with De- 
partment of Defense knowledge, today 
arc flooding industry with requests to 
bid on programs directly associated with 
optical maser radiation weapon studies 
and developments or R&D efforts on 


optical components essential to radia- 
tion weapons. Much of current govern- 
ment interest in optical masers is moti- 
vated by interest in weapons and a 
substantial portion of newly funded 
R&D is oriented, or being reoriented 
in directions which will lead to or sup- 
port radiation weapons developments. 
Typical of the latter is an Air Force 
Aeronautical Systems Division Sl-mil- 
liou program on laser materials, crystals, 
pump sources and device configurations 
(AW Feb. 12. p. 32) which has heavy 
radiation weapons overtones. 

Studies Awarded 

A number of radiation weapons 
studies have already been awarded to 
industry. American Optical Co., South- 
bridge, Mass., recently received a con- 
tract for a high-energy radiation device 
from the Anns Ordnance Missile Com- 
mand. Huntsville. Ala,, the agency 
through which terminal ballistic missile 
defense svstems. such as Nike Zeus 
and Arpat, are funded. 


ported to be one of several in an 
AOMC, Rocket and Guided Missile 
Agency program to look into present 
and long-range future of radiation weap- 
ons based on optical radiation. An ear- 
lier ARGMA contract with Westing- 
house. involving a study of a weapon 
using ultraviolet radiation generated by 
incoherent, rather than maser sources, 
is continuing, according to a company 
representative. In what is believed to 
be another award in this weapons scries. 
Quantatron. Inc.. Santa Monica. Calif- 
will conduct R&D on an ultraviolet 
optical maser for AOMC. 

Indications arc that by the year's end 

actiie m optical maser work may be 
brought under government contract for 
radiation weapon studies. 

For the Army program, American 
Optical is expected to investigate the 
possibilities of securing high energy out- 
puts from an optical maser which uses 
a rare earth element, Neodymium, in 
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A steel pellet struck this panel at 21,000 feet per second — 
more than six times the speed of a high powered rifle bullet 
— but could not pierce it. It disintegrated after puncturing 
the outer metal skin, and dissipated all its energy without 
reaching the inner lining. 

This composite honeycomb panel is one of the tech- 
niques Northrop is developing to protect spacecraft against 
meteorite collisions. The entire lightweight panel is less 
than half an inch thick, and the honeycomb is filled with 


sealant to prevent air from escaping in case a particle 
should ever penetrate. 

Though most of the meteorites a spacecraft is likely to 
encounter will be fine as dust, some may be as large as 
buckshot, and dense enough to puncture an ordinary metal 
skin. The search for materials to meet this hazard is 
another example of Northrop's practical work on the 

problems of space. NORTHROP 



RCA Proposes Nuclear-Powered Comsat 


Nuclear-powered communications satellite, proposed by Radio Coip. of America, would 
have payload retracted into body above nose cone of Centaur launch vehicle. After sepa- 
ration. payload, including TV repeater, communication and navigation equipment, would 
extend and furled antenna would unfold. Sun tracker and expellant jets would keep the 
nuclear-powered a c. t satcll tc properly oriented. 



reported by this company months ago. 
Since the Neodvmium-glass material is 
non-crvstalline, unlike other solid media 
known to have operated as optical mas- 
ers, its size, and consequently its output 
power which is a direct function of size, 
can be increased sharply. This possi- 
bility accounts for tri-service interest in 
the device. 

Tire ONR program may focus on 
both Neodymium in glass and ruby 
optical masers. Ruby devices are of ap- 
parent immediate interest because so 
much of industry’s research and devel- 
opment has centered on them. Conse- 
quently, more is probably known about 
it than any other type of optical maser. 
Ruby devices have been modulated 
successfully by several techniques. High- 
est known peak power levels and pulse 
repetition rates have been attained with 
ruby and rather good quality ruby crys- 
tals are now being grown. 

Anti-ICBM Advantages 

As a defense against ballistic missiles, 
an optical maser radiation weapon may 
have several attractive advantages over 
other terminal defense techniques. 
These include: 

• "Clean" weapon— The kill mechanism 
of a radiation weapon is the high en- 
ergy density or power density (in power 
per solid angle) which today is suffi- 
cient to vaporize refractory metals at 
short distances. Hence, in a projected 
long-range defense system, there would 
be no need for a nuclear warhead, such 
as Nike Zeus might require, eliminat- 
ing dangerous nuclear fallout over 

• Time-All electromagnetic rays, be 
they radio, visible, infrared or ultra- 
violet light, travel at the speed of 
186,000 mps., orders of magnitude 
faster than even a high thrust-to-weight 
ratio Nike Zeus missile, thus giving a 
defense far more detection, tracking 
and, if need be. discrimination time. 
A defense would not have to predict fu- 
ture warhead intercept positions as the 
delay from firing a pulse to reaching a 
target would be less than milliseconds. 
It would not be necessary to calculate 
guidance commands as it would be 
for a Nike Zeus. Saturation of a de- 
fense by missiles and decoys would 
not be the problem it is for Nike 
Zeus. 

• Large volume coverage— Although the 
beam of an optical maser is narrow it 
broadens with distance, and since many 
optical lasers probably will have to be 
arrayed together and their beams made 
parallel for an effective ground-based 
anti-missile system, a large conical vol- 
ume will be covered. The combina- 
tion of large volume, plus the rapidity 
with which the beam can be pulsed 
and switched and the short delay, may 
solve by brute force the decoy discrimi- 


nation problem— burning up or neutral- 
izing warheads and decoys alike. 

The idea of using the optical maser 
as a source for a radiation weapon or 
death rav arose before the first device 
was operated (AW Dec. 14. 1959 p. 
87) and has been the subject of wide- 
spread speculation for three years. Gov- 
ernment and industry interest mush- 
roomed (AW May 1. p. 25) with device 
advances and was reflected in published 
replies to an electronic research tech- 
nology survey, conducted by Depart- 
ment of Defense's Director of Defense 
Research and Engineering (AW Oct. 
25, p. 51). In that survey one of several 
similar replies stated: "The ability of 
the optical maser (laser) to transform 
broadband energy into the energv of a 
single optical line makes it possible to 
concentrate the emergent coherent light 
to a fine focus and to achieve effective 
communication, point-to-point power 
transmission, or, by concentration of an 
adequate amount of energy, even the 
destruction of enemy missiles at rela- 
tively long range." 


While the earth's cloud cover offers 
anything but an optimum medium for 
optical and infrared energy, it is likely 
that with the extremely high energy ex- 

e ctcd to be concentrated in a weapon 
am, efforts will be made by straight- 
forward brute force to bum the beam 
through cloud cover. Obviously, this 
will be a less formidable task at wave- 
lengths haring good transmissibility 
through water vapor. 

'Hie problem then would be to find 
optical maser materials which can ra- 
diate high powers in the so-called win- 
dow wavelengths. 

Current optical maser weapon pro- 
grams are not the first U.S. efforts to 
investigate the feasibility of radiation 
weapons. Under the several-vear-old 
GLIPAR (Guide Lines for Investiga- 
tions, Planning and Research) program, 
various types of electromagnetic radia- 
tion weapons— microwave and infrared 
—as well as other exotic anti-ICBM 
techniques like ball lightning (AW Dec. 
4, p. 52) were investigated. However, 
the optical maser, with high level peak 
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Flight lab for the F-104 
air-conditioning system 


The Lockheed F-104 Starfighter s air-conditioning 
and pressurization system "flies” within this 
pneumatic test stand, designed and built by 
Hamilton Standard. 

Two electrically driven 150-hp reciprocating 
compressors in the test stand simulate engine bleed 
air. This air, routed through aftercooler-water 
separator, surge tank, and furnace, is then sup- 
plied to the turbine fan and the test chamber. A 
150-hp turbine compressor simulates ram air. 
Capacity: bleed air, 55 lbs/min at 200 psig, 480°F; 
ram air, 130 lbs/min at 6 psig, 400°F; pressure, 
up to 1 lb/min at 550 psig. 

Building test stands of this type demands a 


high degree of technical competence in systems 
engineering, electrical circuitry, pneumatics, hy- 
draulics, electronics, and packaging. At Hamilton 
Standard, these capabilities are integrated with 
quality manufacturing. 

Hamilton Standard has produced test stands 
for environment conditioning equipment, jet 
engine fuel controls, propellers, and a broad range 
of related aerospace systems and components. For 
the solution to your aircraft and missile test 
equipment problems, write: Sales Manager, 
Ground Support Equipment, Hamilton Standard 
Division of United Aircraft Corporation, Windsor 
Locks, Connecticut. 



Hamilton Standard 


pulse power already available, starts 
out as a more promising technique than 
the others appeared at the conclusion 
of the GLIPAR studies. Microwave, 
for example, labors under serious limi- 
tations in this respect, including the 
difficulty of focusing its energy to a 
point in space. 

Beam Focus 

The output beams of optical masers 
can be focused by optical means to 
points in space over long distances, a 
basic prerequisite for a defense weapon. 
The remaining problem is to see how 
well large quantities of energy can be 
concentrated by paralleling outputs of 
optical maser arrays. 

An early effort to investigate a phased 
array of optical masers for weapons ap- 
plications will be initiated soon by 
USAF’s Aeronautical Systems Division 
in a S. 3-million program. 

The array problem will be crucial in 
optical maser radiation weapons as the 
ability to add large numbers of these 
beams and properly synchronize their 
pumping sources may be the key to suc- 
cessful radiation weapons. One of the 
first proposal requests in this field, in 
this case for radiation weapons optics, 
originated with Rome Air Development 
Center (AW Oct. 23, p. 19), the source 
of most Air Force work in phased array 
techniques. 

Weapons work, like other applica- 
tions for optical masers, will require, 
besides extensive materials investiga- 
tions, component development leading 
to useful phase shifters, isolators, rota- 
tors, etc., which would be useful both 
for weapon systems and other applica- 

Much attention will have to cen- 
ter on pump sources to make them 
more efficient and reduce power require- 
ments. Several requests for weapon 
pump sources circulated through indus- 
try recently. 

The optical maser radiation weapon 
will have far broader implications than 
ballistic missile defense alone, although 
the latter is the prime need. In space, 
beyond the attenuating and scattering 
effects of the earth’s atmosphere, power 
requirements might be sharply reduced, 
and with device refinements, weapon 
devices made small enough to be carried 
on inspector satellites or larger space 
vehicles as anti-satellite or spacecraft 
defense weapons. 

As an anti-personnel or anti-tank 
weapon the device would be useful, 
but, some industry sources speculate, is 
roughly like shooting pheasants with 
an elephant gun. Nevertheless, these 
applications are being investigated by 
Army agencies such as Frankfort Ar- 
senal. Setting up a defensive curtain 
through which neither man nor ma- 
chine could pass may also be a distinct 
radiation weapon possibility. 


Giannini Controls Corporation 

LOOKING FORWARD 


DUARTE, CALIFORNIA- World attention soon will focus again on Kwa- 
jalein Atoll in the Marshall Islands. 

Anyone familiar with Kwajalein, ten feet above sea level at best, wonders 
wryly why this coral necklace has not long since slipped back into the Pacific 

The U.S. Navy and Marine Corps slammed tons of steel into it in 1944. The 
atoll later knew the violence of nuclear testing. 

Today, Kwajalein teeters again under the weight of jam-packed equip- 
ment and people as the U.S. Army nears a climactic milestone in development 
of Nike Zeus, the anti-ICBM missile. 

On the chosen day, a Zeus will flash up to intercept a target "warhead" 
launched by an Atlas ICBM from California less than 30 minutes before. 

The critical question: Will the "miss earned at the University of Washing- 
of the Zeus-Atlas intercept, at ton four years ago was the first of it 


closing speeds up to 20,000 miles per 
hour, be within lethal range of the 
nuclear warhead to be carried by an 
operational Zeus? 

The Army is confident Zeus will suc- 
ceed. But none realizes better than the 
Army’s Zeus people how much rides 
on the unfaltering performance of the 
Target Scoring System in reporting 
“pudding proof’’ of such a success. 

Major General August Schom- 
burg, boss of the Army Ordnance 
Missile Command, recently told this 
writer the Army wants to know 
"exactly how close" Zeus is to tar- 
get; the scoring system must be 
"completely honest." 

That is a tremendously difficult as- 
signment. m the harsh reentry environ- 
ment where Zens meets Atlas. 

Many have addressed themselves to 
problems of ir 


i that ; 


. These efforts 


“It’s pretty straightforward. When 

side a vehicle, of a parameter that's 
outside the shock wave, you're forced 
to start talking about radioisotopes. You 
can’t cut holes because of the ablation 
blanket. You can’t add probes that 
create their own shock waves." 

He adds radioisotope systems also 
are mesi attractive because their light 
weight imposes no major penalties on 
payloads, their small size and intrinsic 
characteristics allow them to be tucked 

ing external design, and their reliability 
predictable as radioac- 


tivity : 


self. 


range up the spectrum from VHF 
through UHF and microwave frequen- 
cies. into infrared and optical. 

Here in the Systems Division of 

attacked farther up the spectral ladder, 
based on radioisotope propagation and 

The work already has resulted in 
GCC’s Photon Target Scoring System, 
using Tantalum 1S2 as the source of 
I high energy gamma rays, which has 
been highly successful in initial tests 
for Sidewinder and Sparrow air-to-air 
missile applications. 

But the technique is particularly 
suited for the anti-ICBM ranges, since 
I the gamma particles suffer only negli- 
gible interference from the ionized 
shock waves enveloping reentry bodies. 

Donald E. Wright, Manager of Ad- 
vanced Systems in GCC’s Systems 
Division, is a key figure in radioisotope 
developments. Calgary-born, Don, 
whose M.S. in Nuclear Engineering 


The Photon Target Scoring Sys- 
tem, developed as a back up for the 
Zeus tests, has opened up a broad 
spectrum of future radioisotope ap- 
plications. These range from safer 
landings of big jets on earth and 
safer spacecraft landings on the 
moon, through low altitude altim- 

ambient density, hence altitude, for 
pilots of Dynasoar and Apollo type 
craft during the critical reentry 

Wright's enthusiasm for present and 
contemplated applications — Mach 
measurement, pitch-yaw detection, dis- 
tance measurement in delicate Gemini- 
type space docking maneuvers, altim- 
eters for Apollo moon landings or to 
give pilots real time wheels-to-runway 
measurement in inches — is shared by 
the whole GCC team. 

From measuring thickness of cigaret 
paper less than a decade ago, radioiso- 
topes have come a long way. It is only 
the start of a broader highway ahead 
for those . . . Looking Forward. 




'Giannini jControls Corporation 
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Now: with this Eimac TWT package 
you don't replace the whole unit. Just the tube. 


Eimac brings you the X-1100— a remarkable new kind of TWT PPM package: the TWT can be easily replaced. You simply plug 
in a new tube. (With little or no adjustment.) Designed for communication links, the X-1100 operates at 5.9 to 7.5 Gc with 
at least 5 watts linear output power and a gain of 43 db. It was engineered to operate with depressed collector, further increas- 
ing efficiency and contributing to long life. And it's available now . This is another example of the way Eimac research, engineer- 
ing and manufacturing capability meet tomorrow's tube needs today. Another reason to keep your eye on Eimac— for advanced 
microwave tubes, high power klystrons, power grid tubes, and accessory products. Eitel-McCullough, Inc., San 
Carlos, California. Subsidiaries: Eitel-McCullough, S.A., Geneva, Switzerland; National Electronics, Geneva, III. 

KEEP YOUR EYE ON ESI 



GE Discloses New Type Superpower Tube 


By Philip J. Klass 

New type klystron tube using multi- 
ple electron beams which shows prom- 
ise of a 10- to 100-fold increase in 
generated power compared with a con- 
ventional single-beam klystron has been 
successfully demonstrated by General 
Electric's Power Tube Department in 
Schenectady, N. Y. 

The company has built several tubes 
with 10 electron beams that have deliv- 
ered 32 kw. of continuous-wave (CW) 
power at X-band under sustained op- 
eration. A 100-kw. tube is under design 
and GE studies indicate that tubes with 
outputs of a megawatt at X-band are 
feasible, with higher outputs at lower 
frequencies. The multiple-beam kly- 
stron can be designed for either CW or 
pulscd-tvpc operation. 

with the new type klystron will be re- 
ported this week by GE scientists at 
the Institute of Radio Engineers con- 
vention in New York. Initial work was 
sponsored bv the Advanced Research 
Projects Agency and is being monitored 
by the Army Signal Corps. 

In the new multiple-beam klystron, 
the power of many electron beams is 
combined within a single tube structure 
rather than paralleling the outputs from 
several conventional single-beam kly- 
strons. GE claims the new technique 
offers a number of significant advan- 
tages and attractive trade-off opportuni- 
ties for radar system designers. These 
include: 

• Lower operating voltage: Compared 
with a single-beam klystron of the same 
power output, the new type tube can 
operate with an anode voltage which is 


one-third or less that of the conven- 
tional tube. 

• Reduced harmonics: The multiple- 
beam klystron has inherent harmonic 
reduction properties. In one GE test, 
the third harmonic of a 10-bcam ex- 
perimental klystron was 51 db. below 
the fundamental, approximately 6 db. 
less than an equivalent single beam 
tube, a company spokesman said. 

• Improved reliability: For the same 
output, a multiple-beam tube would op- 
erate at lower current densities than a 
conventional tube and this. GE predicts, 
should result in longer life and better 
reliability. Failure of one or several 
electron beams in the new type tube 
would reduce power output propor- 
tionately, but will not produce mis- 
match problems that occur when several 
conventional klystrons are being oper- 
ated in parallel and one or more of the 
tubes fails, GE savs. 

• Lower cost: Gfi studies suggest that 
the multiple-beam klystron can gener- 
ate microwave power at lower cost per 
watt than conventional tubes, Cost of 
fabrication is expected to be less than 
equivalent single-beam tubes with asso- 
ciated control equipment, based on 
present manufacturing experience. 

• Smaller size, less weight: Because of 
lower operating voltage, the new type 
klystron is expected to be smaller and 
lighter than a conventional klystron 
with equivalent output. GE says. 
Modulator design will be simplified and 
X-ray radiation problems reduced. GE 
savs. The external accessories such as 
power combiners, phase control devices 
and dummy loads now required to 
parallel the output of several conven- 
tional klystrons also are eliminated. 


The 10-beam, 32-kw. development 
models which GE has built and tested 
operate at an efficiency of about 32%, 
with a gain of 46 db. at an anode volt- 
age of 1 2 kilovolts. Bandwidth is about 
5%, but calculations indicate that this 
can be increased to about 4%. a com- 
pany spokesman said. A tube designed 
for pulsed operation should exhibit an 
efficiency of approximately 40-45%, lie 

In the new type klystron, the single 
input cavity of a conventional tube is 
replaced with a periodic type wave- 
guide circuit (see photo and sketch). 
The geometry and dimensions of this 
periodic waveguide cavity are such that 
a low-level microwave signal fed in at 
one end results in a voltage maximum 
at each of the multiple electron beams 
located along the length of the cavity. 

Hie RF field thus produced reacts 
with each of the electron beams, en- 
abling each beam to deliver energy to 
the resonator field. In this respect 
the operation resembles the operation 
of a series of separate single-beam kly- 
strons, except that the individual inter- 
actions all are phase-locked because the 
RF fields are tightly coupled through- 
out the resonator. 

Three or more such extended periodic 
waveguide cavities are employed in the 
GE tube, similar to the multiple cavi- 
ties used m a conventional klystron, 
to achieve increased efficiency and gain. 
The sum of the power contributed by 
each of the multiple electron beams is 
combined in an extended output cavity 
and directed to one or more waveguide 
output windows. 

The periodic cavity structure which 
GE employs is essentially a strip of 
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When Pratt & Whitney Aircraft’s first J57 jet engine 
entered service in 1953, it was designed to be simple, 
reliable, rugged, and capable of significant perform- 
ance growth. 

More than 23,000 engines later, Pratt & Whitney 
Aircraft still stresses the same engine 
qualities. Take reliability. Some of today’s 
JT3’s (commercial J57's) are authorized 
2,600 hours time between overhaul. The 
more powerful JT4, using the same proven 
design, reached 2,400 hours time between 
overhaul in only 30 months. With this 
dependability, and simple maintenance, 
parts replacement costs per engine flight 
hour are the lowest in the industry. 


Pratt & Whitney Aircraft jet engines have also 
shown important advances in performance. Thrust 
has grown from 10,500 pounds in early turbojets to 
more than 18,000 pounds in the newest turbofans. 
Other significant developments — like more durable 
and more efficient parts- — have continually 
helped to reduce weight, improve fuel 
consumption, and increase dependability. 

By making good engines better, Pratt 
& Whitney Aircraft helps airlines oper- 
ate their jets more economically. This 
reliability is another reason why Pratt 
& Whitney Aircraft jet engines fly more 
people more places than any other engines 
in the world. 


Pratts 

Whitney 

fiircraft 

u 




PROGRESS IN ELECTROLYTIC CAPACITORS 



NOW... 

450-volt ratings 
in foil capacitors 

Save space and weight with new 
General Electric 375- and 450-volt 
single-cell, foil Tantalytic* units 

Now, you can save up to two-thirds the 
space and 85 percent of the weight of 
capacitors presently used in high-voltage 
circuits with one G-E foil capacitor in the 
new 375- or 450-volt ratings. 

New 450-volt units are available in five 
case sizes, of polar design, with capaci- 
tance values from 0 15 to 6 microfarads. 
They are presently rated -55 C to 85 C. 
The 375-volt units are also rated -55 C 
to 85 C, and are available in seven case 
sizes, in values from 0.2 to 17 microfarads. 
In these new capacitors, as in the full 
line of high-voltage units from 200 volts 
up, General Electric’s experience in build- 
ing foil Tantalytic capacitors assures 
unmatched reliability and performance. 
With the 450-volt units, for example, you 
get a close tolerance of ± 15 percent. And, 
after 2,000 hours, capacitance is at least 
90 percent of rated value. 

Data on G-E high-voltage foil capacitors, 
including the new 375- and 450-volt units, 
is found in Bulletin GET-2977. Ask your 
G-E Sales Engineer for a copy today. Or, 
write to Section 430-10, General Elec- 
tric Co., Schenectady, N. Y. 

Capacitor Department, Irmo, South Carolina 



GENERAL 

ELECTRIC 


waveguide which is periodically loaded 
with capacitors designed to operate 
in the Pi/2 mode. This mode was se- 
lected because there is maximum fre- 

modcs and all voltage maximums at 
each of the electron beams are of equal 
magnitude. 

Tuning and coupling to such a multi- 
mode resonator arc somewhat more 
complicated than in a single mode 
resonator, according to GE's R. A. 
Dahn. Loading the Pi/2 mode of the 
multi-beam klystron resonator to 
achieve the same “Q" as a conventional 
tube, requires that the load be coupled 
to the resonator with an increased 
tightness proportional to the number 
of electron beams used. Using an iris- 
type coupling, GE says it can achieve 
any desired degree of loading. Me- 
chanical tuning of the resonator can be 
achieved by varying the cavity dimen- 
sions in the same way as with a con- 
ventional tube. 

End-wall tuning is restricted to nar- 
row frequency ranges to prevent distor- 


tion of the desired mode pattern. For 
wider tuning ranges, side-wall tuning 

In the report which Dahn will deliver 
at the IRE convention, he will state 
that the ultimate limits of power capa- 
bility for the multiple-beam klystron 
are not precisely known. The first limi- 
tation may result from adjacent mode 
interference, which will depend upon 
circuit design, individual beam imped- 
ance and the ability to control mode 
excitation in the input circuit by selec- 
tive loading or strapping. The best pres- 
ent estimate for typical existing kly- 
strons is that this limitation will occur 
somewhere between a 40 and 100 elec- 
tron beam configuration, according to 
Dahn. 

Any new techniques developed to 
improve the performance of single- 
beam klystrons generally can be used 
in the multiple-beam version, with cor- 
responding gains in its performance. 
The new technique is applicable to anv 
shape of electron beam, cylindrical, 
sheet or hollow, GE says. 


FILTER CENTER 


► Global Tracking Network— Global 
tracking network known as GloTrack 
will be built for Air Force's Patrick AFB 
in connection with the Advent satellite 
program by General Dynamics/ Astro- 
nautics to complement existing Atlan- 
tic Missile Range facilities. Network 
includes range rate measuring systems. 

► Advanced Molectronics Effort Planned 
—Applied research investigation aimed 
at long-range molecular electronics re- 
quirements, with emphasis on novel 
techniques, materials, material com- 
binations and block designs, is planned 
by USAF’s Aeronautical Systems Divi- 
sion, Wright-Patterson AFB. Industry 
requests for bid sets must be made by 
Mar. 26. 

► Large Laser Crystals-Quantatron, 
Inc., Santa Monica. Calif., has an- 
nounced its scientists have succeeded 
in growing crystals of manganese-doped 
sapphire which are expected to be suit- 
able for high efficiency, high-energy 
output continuous wave optical masers. 
Devices using these crystals would emit 
visible orange light beams (6,603 
angstroms). 

► Auto Track/Scan Radar— Long-range, 
high-speed radar technique capable of 
simultaneously and automatically track- 
ing and scanning has been developed by 
Sperry Gyroscope Co. and is being pro- 
posed to Air Force in current Rome 
Air Development Center/Electronic 
Systems Division competition for 
SPADATS (Space Detection and 


Tracking System). The radar uses 
phased array principles, reportedly an 
outgrowth of company’s Athesa con- 
cept (AW Aug. 21, p. 54). A multi- 
element array of this type has been 
built, installed and is operating on the 
roof of a company plant in Great Neck, 


► Effects of High-Intensity Light 
Beams— Skin of a pig will be subjected 
to high-intensity beams in a study 
funded through’ a $75,000 Air Force 
contract awarded New York University 
and Technical Research Group, Inc. 
The two organizations previously have 
studied radiation effects on rabbit eyes 
as part of continuing study to determine 
the effects of extremely high intensity 
beams from optical masers. 

► More Mars Ships— Air Force is ex- 
pected to contract for outfitting four 
more range instrumentation vessels, 
similar to two vessels now being equip- 
ped by Sperry-Rand Corp. in the Mars 
(Mobile Atlantic Range Ships) pro- 
gram. Ships three and four may have 
greater tracking capability, less capabil- 
ity for calculating re-entry vehicle char- 
acteristics than Mars ships one and two. 
Bid requests for ships three and four 
may be issued later this year; for ships 
five and six some time thereafter. 

► Unmanned Aerospace Surveillance- 
Competitors for unmanned aerospace 
surveillance and ICBM warning system 
studies to be issued by Air Force's 
Electronic Systems Division (AW Feb. 
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19, p. 23) made oral presentations to 
ESD recently. One or more large 
studies arc expected to be awarded. 

► Lear Sells Command System Rights 
—Sales and manufacturing rights for an 
aircraft flight instrument system called 
Lear integrated flight equipment were 
acquired by Astek Instrument Corp., 
Armonk, N. Y. from Lear, Inc. 

► REGAL Automatic Landings-In a 
continuing series of FAA tests, a 
Douglas C-54 aircraft has made several 
completely automatic landings using 
the Gilfillan REGAL equipment (AW 
May 18, 1959 p. 137) as the primary 
position data source. The FAA-owned 
aircraft was under automatic control by 
the REGAL system in longitudinal axis 
from before it began its descent until 
after touchdown. The aircraft was 
equipped with a modified autopilot and 
an experimental flare-out computer by 
Sperry- Gyroscope Co. Previously, an 
Aero Commander equipped with a 
flight control system by Lear, Inc., and 
Sierra Research Corp., made more than 
30 fully automatic landings. 

► Yttrium Iron Garnet Shows Promise- 
Bell Telephone Laboratories reports 
that yttrium iron garnet has been found 
to be an extremely efficient microwave- 
acoustic transducer, requiring only a 
small fraction of the power needed by 
a quartz transducer. This suggests the 
material will find important uses as an 
acoustic amplifier, acoustic delay line 
for radar and computers, and as an 
acoustic oscillator frequency standard. 
The microwave energy can be fed into 
an yttrium iron garnet cylinder by a fine 
wire loop near the end of the material 
without requiring direct contact. A 
microwave pulse in the wire loop gen- 
erates an acoustic pulse by a magneto- 
strictive process. As an acoustic reso- 
nator, the material has losses at room 
temperature which are one-tenth those 
of quartz at a frequency from 1 me. up 
into the microwave region, BTL reports. 

► USSR Reports Multi-Wave Light 
Propagation— Scientists at the Ukrainian 
Academy of Sciences have demons- 
trated that a light wave which pene- 
trates a crystal is split into a large num- 
ber of waves, some of them polarized, 
traveling at different velocities and not 
merely into two waves as previously 
thought. The amplitude of such waves 

those of ordinary light waves,” Soviet 
scientists report. These waves have been 
experimentally demonstrated in an- 
thracene and cuprous salt and should 
play a determining role in the photo- 
electric effect and other phenomena, 
according to an article in Nauka i 
zhizn', Oct., 1961, by A. V. Palladin. 
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RAYTHEON at work 


Versatile Raytheon tubes count, read, 


Electron tubes are among the most dynamic 
and versatile products of modern electronics. 
From complex scientific instruments probing 
the reaches of outer space to home television, 
hi-fi and stereo, tubes have made possible this 
electronic age. Ever since receiving tubes re- 


placed the crystal in radios, Raytheon has been 
a leading supplier of electron tubes. 

Tubes that count radiation levels, read maps 
for B-52 pilots, and permit doctors to study 
the human heart in action are among the spe- 
cialized varieties produced at Raytheon. Dis- 



“Frozen" TV and Radar Pictures. A tube that “remembers” 
— stores TV and radar images into “stills" for immediate study 
or future reference — has many important applications. Storage 
tubes, that produce visible trails on the TV or radar screen to 
show the progressive course of a moving plane or vessel 
(above), are used in the newest Raytheon air traffic, storm de- 
tection, and harbor control radar systems to produce a bright 
image for easy viewing in a normally-lighted room. 


Civil Defense Plans 150,000 Fallout Survey 
Stations. During the next 4 to 5 years each 
fallout survey installation will be equipped with 

monitor radiation levels. Geiger-Mueller radia- 
tion detection and electrometer tubes produced 
at Raytheon for use in these instruments provide 
an accurate, dependable means of measuring 
radioactivity for public safety programs. 



remember, guide, and take X-ray movies 


play and storage devices that warn of attack, 
help predict the weather and guide air and 
marine traffic are other important products in 
Raytheon’s tube family. 

The electron tube is another example of the 
many electronic skills with which Raytheon 


serves industry, science, medicine and defense. 
Raytheon Company, Lexington, Massachusetts 



75% Less X-Ray Exposure. Doctors (above) can now make 
prolonged examinations of heart action and other body pro- 
cesses by means of the Dynascope, an X-ray image intensifier 
tube developed by Machlett Laboratories, a division of 
Raytheon. The Dynascope, by increasing the brightness of a 
fiuoroscope screen 3000 times, makes X-ray movies possible. 


B-52 Pilots. The 

Raytheon “3-Eyc" 
cathode ray tube 
(right) with optical 
windows is the basis 
of a system in which 
a map is projected 

motion pictures arc 
taken of both map 
and radar image. 
This cockpit display 
shows the pilot a 
continuous map of 
terrain below and 
superimposes the ra- 
dar for later review. 




Air Traffic Control Radar Booster. Raytheon's Amplitron 
(above), a super-powerful microwave tube, is now being 
added to all air traffic control radars supplied by Raytheon 
to the Federal Aviation Agency, increasing their detection 
capabilities as much as 67%. The Amplitron already is an 
essential part of many of the long-range radars in production 
or under development. 


Can RA YTHEON Electronics help you? 




SPACE TECHNOLOGY 


Space Agency’s Fiscal 1963 Facilities Plans — Part 1: 


NASA Construction Requests Centered 


By Edward H. Kolcuin 

Washington — National Aeronautics 
and Space Administration plans a half- 
billion dollar construction program in 
Fiscal 196? on Florida's East Coast and 
the Gulf Coast as the center of U.S. 
space activity moves southward to what 
is becoming known as the NASA Crcs- 

The agency is asking Congress for 
S819 million’ for its Fiscal 1963 con- 
struction programs (AW Mar. 19, p. 
28), and of this, $535 million will be 
spent at the Atlantic Missile Range. 
Mississippi Test Facility. Michoud 
Manufacturing Plant, Marshall Space 
Flight Center, and Manned Spacecraft 
Center. 

Chances arc good that two additional 
facilities will be located on the NASA 
Crescent— one to manufacture Nor a ve- 
hicle first and second stages (AW Mar. 
19, p. 25) and another to manufacture 
the S-2 second stage for Saturn C-5. 
NASA is actively surveying Gulf Coast 
sites as potential locations for manufac- 
turing these stages, and is informing 
Congress specifically that its Nova con- 
struction plan dictates a Gulf Coast 
facility which does not now exist. 

The Nova manufacturing plant will 
be designed to receive Rocketdvne F-l 
engines for assembly into the N-l stage, 
ana Aerojet M-l engines for assembly 
into the N-2 stage. The large size of 
the stages, NASA says, requires a Gulf 


Coast location for the plant so that the 
stages ran be carried by barge to the 
Atlantic Missile Range for mating, final 
checkout and launch. 

Work stations have been planned as 
100 ft. modules, to provide 50 ft. for 
the vehicle and 25 ft. on each side for 
access. Special assembly area required 
in the first increment is 353,000 sq. ft., 
half with a 1 50-ft clearance, and the 
other half with a 70-ft. overhead. Lower 
area will be used to assemble major 
components, such as the thrust frame 
assembly, propellant container bulk- 
heads, power unit and cylindrical skin 
sections. It will include three floating 
assembly platforms which will carry the 
final assembly fixture by barge to AMR. 

The high-bav area will contain six 
bays used to assemble the propellant 
container and to test, clean and paint it. 
An unspecified amount of conventional- 
height floor space will be needed for 
other assembly operations. 

Initiate Construction 

For Fiscal 1963, NASA is requesting 
$16.1 million, which it says is the mini- 
mum to initiate construction of facili- 
ties for the N-l stage. Of the total. 
$13.6 million is for high and low bay 
areas, $1.8 million for equipment, in- 
strumentation and support systems, and 
$710,000 for site development and utili- 
ties. Plant capacity will be eight vehicles 
a year, with the ultimate size of the 
plant dictated bv Nova launch needs. 


New facilities planned at the Atlantic 
Missile Range reflect a solid victory 
tor proponents of the vertical assembly 
technique, designed to reduce on-pad 
vehicle time to a minimum (AW Feb. 
12, p. 31). This technique involves re- 
ceipt of large vehicle stages in a closed 
assembly building, where stages will be 
mated on a railroad transporter-launch- 
er, and taken through an arming tower 
to the launch area. 

The largest single item in the Fiscal 
1963 construction budget, the $176.6 
million initial construction of Saturn 
C-5 Complex 39, will be built around 
the vertical assembly concept, as will 
the $79.5 million increment for the 
Nova launch complex. 

Complex 39 request is estimated to 
be 40% of the total money needed for 
the facility, and this is what it will buy: 

• Construction: vertical assembly and 
checkout building, $92.9 million; rail 
transfer system, $8.4 million; one 
launch pad, $5.6 million. 

• Equipment: propellant services, in- 
cluding high pressure gas, liquid oxygen, 
fuel and liquid hydrogen, $23.6 million; 
two launcher-transporters, $11.1 mil- 
lion: checkout and control, S5.4 mil- 
lion; firing accessories, $5 million; in- 
strumentation, $2 million; general 
support equipment, $1 million; deflec- 
tors, $775,000. 

• Design and engineering, $16.7 mil- 
lion; utilities, $2.2 million; site prepara- 
tion and roads, $1.8 million. 

The vertical assembly building will 
dominate the Cape Canaveral skyline 
with its 460-ft. high bay area. The 
building will be 1,225 ft. long with a 
low bay height of 175 ft. It was not 
determined until recently that the trans- 
port method would be by rail. Engi- 
neers had looked at both barge and rail 
transportation. 

Complex 39 is expected to cost about 
$440 million and consist of three iden- 
tical launch pads, all connected to the 
vertical assembly building by the rail 
system. Each pad will have its own fuel 
storage and feed system. Transporter- 
launchers will be truss-type structures 
with self-contained drives. A 360-ft. 
umbilical tower will be mounted on 
the transporter-launchers. Provisions 
are being made for a fourth pad in the 
complex, although only three are re- 
quired for the Apollo lunar mission. 

One pad would accommodate the 
C-5 with an S-4B stage payload, an- 
other would be a backup for this pay- 
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On ‘Crescent’ 

load, and a third would have a C-5 
with its three-man Apollo vehicle pay- 
load. Rescue vehicle probably will be a 
Gcmini-tvpc spacecraft, launched by 
Titan 2 or Saturn C-l. 

Nova complex is a variation of Com- 
plex 39. The N-l booster transporter 
will serve as Nova launcher, and assem- 
bly of Nova upper stages will be done in 
the same structure from which the ve- 
hicle will be launched. The launch 
building, 470 ft. high by 300 ft. long, 
will have a split-opening roof through 
which the vehicle will be launched. 

Transporter-launcher unit will move 
through canals to the assembly-launch 
building. After it is positioned, locks 
will be closed, water pumped and the 
transporter firmly founded. After launch, 
water will be pumped back into the 
locks and the transporter floated for 
reconditioning and re-use. Ultimate 
plan is to have three Nova complexes, 
one a backup. Each will have identical 
vertical assembly-launch buildings, and 
each will be capable of launching four 
vehicles annually. 

The Fiscal 1963 increment will buy- 
one vertical assembly building, $60.6 
million; design and engineering services. 
$13.1 million, and site development 
and utilities, $5.8 million. 

NASA is requesting $39.1 million for 
facilities to support the C-5 and Nova 
complexes, located in the new area 
of Cape Canaveral, and for another $22 
million for utilities installations in this 
area. Major support items arc a 1. 200- 
mi. inside-outside cable system, $10.6 
million; equipment for central telem- 
etry, $6.2 million; precision early 
launch rate equipment, $4.9 million; 
central control equipment, $2.1 mil- 
lion; precision infrared triangulation sys- 
tem, $1.6 million; a 60,000 sq. ft. 
office building to house vehicle contrac- 
tors, $1.3 million; a 65,000 sq. ft. engi- 
neering, laboratory and operations build- 
ing for NASA Launch Operations 
Center, $1.5 million; a central telemetry 
building, $1 .3 million, and extension of 
communications facilities, $1.6 million. 
Design and engineering sendees for sup- 
port facilities will cost about $1.9 mil- 
lion, and site development and utilities, 
$1 .6 million. 

The $22 million in utilities installa- 
tions include dredging 18 mi. of canal 
100 ft. wide to a 12-ft. depth, con- 
structing nine miles of roads and cause- 
ways, installation of 22 mi. of 110 kv. 
overhead power transmission lines, two 



LAUNCHER-TRANSPORTER remains with the vehicle during assembly (AW Feb. 12, p. 
31), and will move the vehicle to an arming tower, and then to the launch pad. 
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Engineered 

Environment 


Each fall the female praying mantis 

posits her eggs. The froth hardens and 
serves as Nature's "temperature control'' 
to protect larvae until hatching time. 

What about your problems in temper- 
ature control? Among weapons functions 

pact, reliable environmental systems. 
And many such assignments have come 
to AAF. One example— a special thrust- 
section heater designed for the Atlas and 
Titan missiles. The compact heater, oper- 
ated by remote control, supplies heat to 
the missile’s thrust section during fueling 
operations and on a stand-by basis. 

AAF offers broad experience through 
fifty years of leadership in heating, 
ventilating, air conditioning, humidity 
control, dust control and air filtration. 
Perhaps AAF know-how may cut months 
of time from your project. "Better air is 
our business.” 



ENGINEERED 

ENVIRONMENTAL 

SYSTEMS 


DEFENSE PRODUCTS DIVISION 

American Air Filter Co., Inc. 


110 kv. to 13.2 lev. substations and 20 
mi. of 13.2 kv. distribution lines, in- 
stalling 14.5 mi. of water main, con- 
struction of a 4,600 sq. ft. dispensary, 
miscellaneous warehouse and support 
facilities. 

Major Construction 

These are the other major construc- 
tion items at AMR in NASA’s Fiscal 
1963 requests: 

• Apollo static test facility, $5 million. 
This is to be located between Redstone 
Pads 5 and 6, and will consist of two 
chambers, to be operated simultaneous- 
ly for final pre-launch checkout. One 
chamber will test cryogenic lunar hy- 
pergolic engines in the Apollo sendee 
module, and the other the lunar module 
propulsion system. A steam ejector will 
be used in order to simulate low space 
pressures. 

• Apollo mission support, $22.5 million, 
which includes a spacecraft operations 
and checkout building, $8.5 million; 
equipment and instrumentation for this 
building, $4.7 million; pyrotechnic test, 
weights and balance building, $1 mil- 
lion; equipment, $595,000; site develop- 
ment and utilities, $4 million, and engi- 
neering and design, $2 million. Also 
included in this request are buildings 
and instrumentation for reaction con- 
trol test, environmental system test, 
ordnance storage, and a shipping and 
receiving building. 

Spacecraft operations and checkout 
facility will be a three-story masonry 
and steel engineering and laboratory 
building to be used for the immediate 
pre-flight phase of Apollo missions. It 
will also include a biomedical facility 
for crew preflight, training simulators, 
briefing areas and examination and suit- 
ing areas. 

• Saturn launch modifications, $3.8 
million for Complex 34, and $1.2 mil- 
lion for Complex 37. At Complex 34, 
the sendee structure rail system will be 
extended from 600 to 1,260 ft. and the 
propellant systems will be hardened as 
added safety precautions. Sendee tower, 
umbilical tower and propellant systems 
will be modified to accommodate live 
upper stages. Complex 37 modifications 
include additional distribution lines in 
the high pressure gas system, addition of 
umbilical tower escape systems to both 
pads in the complex, and modification 
to the sendee structure by adding plat- 
forms and elevators. 

• Support facilities in the existing 
NASA industrial area, $3 million, for a 
45,000 sq. ft. launch operations build- 
ing, adding 15,300 sq. ft. to the engi- 
neering operations building, construct- 
ing a new 33,600 sq. ft. central supply 
building, and adding 13,760 sq. ft. to 
the engineering and laboratory annex. 

• Conversion of Titan 1 Complex 19 
to accommodate Titan 2 for launching 
two-man Gemini spacecraft payloads. 


$2.4 million. This project involves ex- 
tending the tower structure, adding 
work platforms on the erector tower, 
adding a higher capacity jib hoist to 
handle Gemini payload, construction 
of a “white room” at the payload level, 
adding an umbilical boom for the 
Gemini cable, modifying propellant sys- 
tems from cryogenic to hypergolic, and 
increasing bulk storage facilities for the 
propellants. 

Conversion of Complex 19 may be 
the pacing item for Gemini flights. A 
four-month engineering and design 
time will be required; 12 months will 
be needed for construction, and four 
months for checkout. 

• Unmanned spacecraft facilities, $2 
million to add 26,960 sq. ft. to the 
assembly building so that as many as 
four satellites and probes can be pre- 
pared simultaneously for flight, and 
$450,000 to construct an explosive- 
safe building for dynamic and static 
balancing and sterilization of these 
spacecraft. 

• Little Joe, Sr., launch complex, SI. 7 
million, to modify Redstone Pad 5 to 
accommodate a solid propellant vehicle 
which will launch Apollo spacecraft 
and systems on suborSital trajectories. 
White room will be installed on the 
service tower, and a new holding mech- 
anism and cables also will be in- 
stalled. 

• Gemini control center, $5 million, 
for modification of the existing Mer- 
cury center with new trajectory displays 
and expansion of telemetry systems to 
accommodate both Gemini and the 
Agena B target vehicle. 

Mississippi Site 

At the Mississippi test facility, in- 
itial development and construction is 
planned on Saturn C-5 and Nova stage- 
test facilities, at a total cost of S92.5 
million. NASA is asking for $43 mil- 
lion to build one test position, one 
instrumentation and control center, one 
propellant facility and related observa- 
tion bunkers for each first and second 
Nova stage. Another $36 million is 
requested for one complete Saturn 
booster (S-1C) static test position and 
early work on another. The S-1C test 
complex also includes an instrumenta- 
tion and control center, test support 
building, observation bunkers, high 
pressure water system, propellant ready- 
storage and handling facilities, high 
pressure gas storage tanks and com- 

By far NASA's largest installation at 
141,950 acres, the Mississippi site 
eventually will have three N-l static 
test positions, three S-1C positions, two 
for S-l stages, two for S-2 stages, three 
for N-2 stages, and one each for single 
F-l and M-l engine tests. 

Cost breakdown for Fiscal 1963 proj- 
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TAPCO 

Thompson Ramo Wooldridge Inc. 


POWER SYSTEMS BY TAPCO — Combining extensive energy-conversion experience with a high 
degree of interface-systems intelligence, Tapco insures that trade-off studies will yield the 
most practical power system in terms of specific weight, reliability and operational flexibility. 
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Sunflower Space-Power System: A mercury closed Rankine cycle 
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ssile flights are a daily occurrence at Lockheed 
Missiles & Space Company. The advantages of "flying" the 
POLARIS FBM inside the laboratory, on an amazing 
internally-developed simulator, are obvious. 

The simulator performs many developmental and test functions. 

When the missile is first conceived, performance characteristics are 
ked ini basic overall requirements are read out. Later, the simulator 
details the functional requirements of each subsystem and calculates 
specifications for hydraulic, electronic and pneumatic hardware. 

As each component is built, it replaces its computer counterpart. 
Finally, the whole guidance and flight control package is put through 
simulated flights for final checkout. But that isn’t all. The simulator 
also performs the role of post-flight evaluation detective when it is 
fed tapes of actual flights, and the effects are observed on 
earth-bound hardware. 

It is with such elaborate equipment, guided by engineers and 
scientists of outstanding calibre, that Lockheed Missiles & Space 
Company has attained its place in the forefront of missile and space 
technology. And such progress is constantly creating key positions for 
other engineers and scientists of proved ability, so they may take up 
the exciting challenges offered by Lockheed and share in its rewards. 
This unusual organization is located in Sunnyvale and Palo Alto, 
on the San Francisco Peninsula in California. For an informative 
brochure, "Your Place in Space," write to: Research and 
Development Staff, Department M-31F, 599 North Mathilda 
Avenue, Sunnyvale, California. An Equal Opportunity Employer. 


LOCKHEED 


Systems Manager for the Navy polaris fbm and the Air Force agena 
Satellite in the discoverer and mioas programs. Other current programs 
include saint, advent and such nasa projects as ogo. oao, echo, and NIM8US. 









SPACE TECHNOLOGY LABORATORIES, INC. 
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Nickel would have helped create a 
helicopter in the horse-and-buggy age 


When W. J. Lewis conceived this 
100-mph flying machine in 1876, 
he did so in an age that lacked the 
machines, methods, and materials 
to make it a reality. 

But today, visionary designs are 
being transformed into practical 
realities on a virtual day-to-day 
basis — thanks to advanced tech- 
nology and modern materials 
which possess exceptional combi- 


nations of physical and mechani- 
cal properties. 

For example, you might require 
an alloy casting for highly 
stressed conditions at tempera- 
tures as high as 1900° F. 

To solve this problem -and many 
others requiring good combina- 
tions of thermal, mechanical, elec- 
trical, and chemical properties— 
look to alloys containing nickel. 


We’ll be happy to send you, with- 
out obligation, engineering data 
to help you select the best material 
for specific aerospace applica- 
tions. Write to Inco Application 
Engineering, outlining your 
requirements. 


THE INTERNATIONAL NICKEL COMPANY. INC. 

67 Wall Street ^INCO New York 6, N. Y. 


Inco Nickel makes metals perform better longer 
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OF 

MARS 


ENERAL DYNAMICS | 


ENGINEERS AT 
ASTRONAUTICS 
‘ORBIT THE EARTH' 

In this mockup model of "MARS" — 
Manned Astronautical Research Station 
— engineers are making simulated space 
flights at General Dynamics i Astronautics 
in San Diego. California 
The MARS vehicle, placed in orbit by 
Atlas-Centaur (also designed and built by 
Astronautics) could take three astronauts 
200 miles into space for almost a month 
of scientific studies. 

MARS typifies the advanced planning and 
technical resourcefulness that have made 
General Dynamics | Astronautics an ideal 
association for space-minded engineers. 
We're also at work on such Atlas-Centaur 
programs as Mariner — a deep space probe 
to the vicinity of the planet Venus — and 
Surveyor, which will soft-land an instru- 
mented package on the moon. 
Atlas-Centaur is the free world's first space 
vehicle to be powered by liquid hydrogen. 
It not only opens our entire solar system 
to research, but creates extraordinary 
opportunities for engineers who look be- 
yond the present state-of-the-art — men 
who are somehow not content with the 
status quo. 


If you re that sort of man, we urge your inquiry, 
it entails no obligation, of course, and may 
prove to be of tremendous mutual advantage. 
Use the attached Professional Inquiry Card, or 
write in confidence to Mr. R. M. Smith, Manager 
of Industrial Relations Administration-Engineer- 
ing, Department 130-90, General Dynamics \ 
Astronautics, 5728 Kearny Villa Road, San 
Diego 12, California. 


g iiiii id 

ASTRONAUTICS 



MARS "TOWED" BY CENTAUR 


Centaur at upper left in this artist's 
drawing illustrates the two-body system 
designed to provide artificial gravity for 
the space laboratory. An Atlas-Centaur 
could boost MARS into orbit 200 miles 
above earth. Once in space, a cable 
would unroll. Retro-rockets would start 
Centaur and MARS rotating at the ends 
of the cable like the tips of a giant 
propeller at distances up to 1,000 feet 
apart, thus providing centrifugal force 



Immediate openings exist in the following 
categories: 

Base Activation 

Design or liaison engineers with BS in ME or EE and experi- 
ence in electrical or mechanical systems are required 
for liaison work at missile launching complexes, or design 
support work on launch control equipment, propulsion 
systems, automatic programming and missile checkout 
equipment operations. Assignments are at Lincoln, Ne- 
braska: Altus, Oklahoma; Abilene, Texas; Roswell, N. M.; 
and Plattsburgh, N. Y. 

Field Test Engineering 

BSEE, AE or ME with field test or design experience in 
the following: 

Electrical & Electronic Systems 

(Launch controls, logic control systems, communications 
systems, automatic checkout equipment, guidance and 
flight control, facility electrical power, and electronic 
systems.) 

Mechanical Systems 

(Fluid transfer, propulsion, fluid and gas dynamics, air 
temperature control, and missile lift.) 

Openings exist at Vandenberg AFB, Santa Maria, Cali- 
fornia, and Cape Canaveral, Florida. 

Electrical Design 

A number of assignments are available in the design of 
launch control systems, packaging, test equipment, missile 
electrical power systems, and component and systems 
tests. Openings also exist in vendor qualification selec- 
tion, and test of ground and airborne missile electrical 
equipment, as well as design. A BSEE or MSEE and 
appropriate experience are required. 

Computer Programming 

For integrated data processing with both engineering and 
non-engineering application on 7090 and 7070. PhD. MS 
and BS degrees in math, physics, or business administra- 
tion with 4 years of experience programming for 704, 709, 
or 7090 computers. 


Electronic Engineering 

BS or MSEE with applicable experience required for 
assignments in telemetry, radiation systems, trajectory 
measurement, tracking, guidance, automatic controls, 
packaging, instrumentation, digital devices, printed cir- 
cuitry, logic design, component and systems testing or 
measurement systems. Openings exist in design, devel- 
opment, reliability, vendor qualification selection, and test 
on ground and airborne electronic components, sub- 
systems and systems. 

Reliability Engineering 

These assignments involve the establishment of electrical/ 
electronic reliability requirements, conducting tests and 
test analyses, and maintenance of reliability program sur- 
veillance. A background in systems test or analysis and 
a BSEE are required. 

Mechanical Design 

BSAE or ME to design and develop missile air frames, 
ground support equipment, hydraulic or pneumatic 
systems 

Technical Writing 

Varied openings are immediately available to capable 
writers. Assignments involve technical reports and man- 
uals, manual subcontractor control, manual change con- 
trol, technical manual verification, and proposal writing 
Background should include experience in technical pub- 
lications and some college or formal technical training. 
Openings also exist in these other specialties: 
Circuit Design, Data Transmission. Design Liaison, 
Dynamics, Engineering Administration, Field Service, 
Flight Test, Guidance Systems Analysis, Fluman Factors, 
Logical Design, Metallurgy. Microwave Design, Quality 
Control, RF Circuitry, Structural Design, TV Engineering, 
Telemetry and Thin Films. 

if the inquiry card has been removed, or if you wish 
to furnish or request more detailed information, please 
write to Mr. R. M. Smith, Manager of Industrial Relations 
Administration-Engineering, Mail Zone 130-90. General 
Dynamics\ Astronautics. S 728 Kearny Villa Road, 
San Diego IS. California. 
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• Nova stages: N-l test stand, S7.3 mil- 
lion; deflector. Sl.S million: N-2 stand, 
S4.9 million: deflector, SI. 2 million: 
two control centers, S2.S million; four 
observation bunkers, S-10,000; design 
and engineering. S8.5 million: comput- 
ing equipment and instrumentation. 
SI 3.1 million, and site development. 
SI. 2 million. 

• Advanced Saturn: S-1C test stand. 
56 million; deflector, SI .s million: 
foundation for second stand. SI .1 mil- 
lion: control center. SI. 6 million: fuel 
storage tanks, S4.1 million: water tanks. 
SI million; test support building. SI 20.- 
000; two bunkers. SI 0.000; instrumen- 
tation and equipment. S13.S million; 
design and engineering. S3.7 million, 
and site development and utilities. Sl.l 
million. 

• Utility installations: SI 3.3 million, for 
roads, water lines, natural gas and elec- 
tric power distribution as well as beat- 
ing plants. 

NASA Crescent 

Approximately 909; of the activity of 
the Marshall Space Flight Center, the 
most inland facility of the NASA Cres- 
cent, is devoted to the manned lunar 
landing program. NASA is requesting 
S33.4 million for new facilities at Mar- 
shall. of which SI 0.3 million will be 
used to expand support facilities and 
utilities at the center. In these cate- 
gories arc projects to increase the high 
pressure water system pumping capacity 
from 70.000 gpni. to 220.000 gpm.: in- 
crease fuel storage capacity from 30.000- 
230.000 gal.; increase liquid oxygen 
storage capacity from 73.000-375.000 
gal.; renew the helium pressurizing gas 
system, and install a liquid nitrogen 

Water, sewer, electric and road sys- 
tems throughout the center will be ex- 
panded and improved. 


Remainder of the construction at 
Marshall is for development, test and 
research and support of these activities. 
Major item is a single-unit static test, 
calibration and evaluation stand for the 
Rocketdync F-l engine, to cost S4.5 
million. 

This stand will be used for develop- 
ment of N-l and S-1C booster stages 
and will complete work started under 
a Fiscal 1962 SI .5 million allotment. 
Marshall Projects 
Other Marshall projects- 

• Expansion "f West Area mstrmoenta- 

second Saturn static test stand being 
constructed. 

• Modify existing Saturn C-l test stand 
so that it can accommodate two test 

• Components test facility: 54 million, 
to modify the existing components test 

tion system and cable transmission tun- 
nel, construct a new control and opera- 
tions center, and construct two multi- 
purpose dual test stands to test vehicle 
and propulsion system components. 

• Research projects: addition of 34.700 
sq. ft. to the computation building. SI. 3 
million, for vibrational, telemetry, opti- 
cal. data translation, plotting, digital, 
and three-axis flight simulator equip- 
ment: components acceptance building, 
5930,000 for inspection and test of en- 
gine and stage components and subsys- 
tems; hydraulic system test facility, 
5340,000: low temperature facility to 
test materials in the liquid hydrogen 
(-423F) range, $375,000: instrument 
laboratory for design, development, cali- 
bration. repair, modification and evalua- 
tion of instruments to be used in static 
test and in the cold flow programs. S2 

• F.ngincering and administration build- 



Precise control 
for your 
selected* 
temperature 

*high, low, or medium 





Since the “thirties” and Boeing 
Clipper days, Barber-Colman tem- 
perature controls have made signifi- 
cant contributions to many of the 
nation's major commercial, military, 
and business aircraft. 

In more recent years missiles and 
ground-support units, too, have in- 
corporated precision temperature 
control systems by Barber-Colman. 
For example, temperatures in the 
Titan guidance platform are held to 
within a few hundredths of one de- 
gree with one of these systems. 

With this extensive background, 
Barber-Colman can design the sys- 
tem you need in your temperature 
control applications. We are experi- 
enced in cycling— proportioning — 
floating; electronic . . . transistor . . . 
polarized relay— magnetic amplifier 
and CEDAC cooling effect detection 
and control systems. Consult the 
Barber-Colman engineering sales 
office nearest you: Baltimore, 
Boston, Dayton, Fort Worth, Los 
Angeles, Montreal, New York, 
Rockford, San Diego, Seattle, 
Winter Park, Fla. 

Barber-Colman Company 
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NEW COMMUNICATIONS PRINTER 
REPORTS VITAL WEATHER DATA IN SECONDS! 


The S-C 3070 puls current preflight weather data in the 
hands of pilots faster than ever before! The printer utilizes 
an electrostatic process to produce highly legible, perma- 
inent copy. The S-C 3070 is designed to operate at speeds 
up to 3,000 words per minute using standard computer or 
communications codes over telephone, telegraph and micro- 
wave links. ■ Compact dimensions and quiet operation 
make the S-C 3070 ideal for communications or command 
centers. Multiple copies of S-C 3070 output can be easily 
obtained by using the original as a litho offset master or by 
standard office copying methods. ■ Reliable, unattended 
operation in the S-C 3070 results from the unit’s non-impact 
printing concept and field-proven electronic circuitry. Re- 
placement paper rolls can be loaded into the S-C 3070 with- 
out interfering with message transmission. ■ For additional 
information on the S-C 3070, write to Dept. C-69 General 
Dynamics | Electronics, P. O. Box 2449, San Diego 12, Calif. 


Asynchronous* 
electronic message printer 
combines reliability, 
quietness 
and high speed 
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Nuclear Detection Method 

New- York— Detection of lugli-altitudc 
nuclear explosions by the altered radio 
propagation characteristics of the D-layer 
in the ionosphere will be studied by 
Sperry Gyroscope Co. under a S3 1 .000 
USAF contract. 

Sperry's Air Armament Division will 
attempt to define the normal characteris- 
tics of the D-layer. generally believed to 
be between 40 and 250 mi. above the 
earth, by bouncing radio signals off this 
ionized region and measuring the time- 
lapse and amplitude of the return signal. 
Sperry's theory is that nuclear debris will 
increase the density of this layer, drop, 
ping the region's lower level and enhanc- 
ing the return signal. 

Sperry will use the 1.000-kc. transmit- 
ters of Loran-C long-range navigation 
stations both for the initial determina- 
tion of the layer's radio background and. 
later this year, in the Pacific against 
actual nuclear explosions. 


ing to house 850 people, S2.5 million, 
and an engineering building to house 
250, SI million. 

Another S2.5 million has been re- 
quested to improve water, sewer, power, 
road and bridge systems at the center. 

Manned Spacecraft Center. 25 mi. 
southeast of Houston, will have S30.S 
million in Fiscal 19(>3 for construction 
if requests are approved. The site is 
under development and most of the 
center staff are housed in office build- 
ings in Houston. The 1.620-acre tract 
includes 1.020 acres deeded to the 
government without cost last year by- 
Rice University, and 600 acres being 
purchased. There is a 20-acre drilling 
site adjacent to the lunar landing simu- 
lator for which the Humble Oil and 
Refining Co. has an easement. Humble 
gave the property to Rice, but retained 
mineral rights. 

The center's major construction 
program in Fiscal 1963 is a flight accel- 
eration facility, to cost S10.6 million. 
Lunar landing simulator will cost S6.6 
million, and thcrmocliemical test facili- 
ties, S6 million. Site development and 
utility installations will cost S7.6 
million. 

The flight acceleration facility will 
be a 40g centrifuge with 3 deg. of 
rotational freedom. There will be five 
interchangeable gondolas, one each for 
acceleration tests in combination with 
heat, humidity, pressure, light and 
sound variations. Arm length will be 
about 100 ft. 

The facility will be used to perforin 
the following functions: 

• Integrate pilot tasks with cabin 

• Develop and evaluate restraint systems 
and protective devices for pilots. 
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• Evaluate critical mechanical systems 
sensitive to accelerations. 

• Further study human tolerance in 
specific acceleration profiles to be ex- 
perienced in Gemini and Apollo 
missions. 

The lunar landing simulator will be 
used to train crews in landing the 
Apollo vehicle, and in staging mechan- 
ics, lunar launch operations, flight 
separation of modules during an abort, 
spacecraft docking and crew and cargo 
transfer from one module to another. 

The main facility will be a 60.000 
sq. ft. test chamber with a 210-ft. bay. 
Two carriages will be used for training 
crews, in free or tethered flight. One 
can accommodate up to -5.000 lb., and 
the other 25,000 lb. 

The training vehicle will have propul- 
sion. connections and visibility identical 
to those in the Gemini and Apollo 
vehicles. 

The facility will be used to develop 
landing and flight systems and tech- 
niques and will be used to evaluate 
parachutes, rotating wings, flexible 
wings, personnel parachutes, impact 
bags, and other landing shock 
attenuators. 

The thennochcmical test facility 
will be used to evaluate and develop 
spacecraft propulsion, reaction and 
attitude control, auxiliary power and 
thermal control systems. 

It will consist of a high thrust liquid 
propulsion test cell, a high thrust solid 
propulsion test cell, a cryogenic test 
cell, reaction control facility able to 
test systems with thrusts up to 150 lb- 
chemical auxiliary power test facility, 
thennochcmical and thermal control 
laboratories, and a single-axis air bearing 
table for attitude control system 
evaluation. 

Thermal control facility will accom- 
modate Apollo-sizc modules in a pres- 
sure chamber able to be pumped to 
10 s mm. of Hg. 

The other installation on the NASA 
Crescent is the Michoud Plant, a gov- 
ernment-owned World War 2 assembly 
facility valued at S50 million which was 
acquired by the space agency last year. 
Construction requests at the plant for 
Fiscal 1963 total S1S.4 million. Prin- 
cipal item is modification of the manu- 
facturing building to adapt the plant 
for Saturn 8-1 and Saturn S-10 booster 
fabrication and assembly. 

Chrysler Corp. will assemble the S-l 
stage— a cluster of eight Rocketdvnc 
1 1-1 engines— and Boeing Co. will 
manufacture the S-1C stage— a cluster 
of five Rockctdyne F-l engines. To cost 
SI 1.4 million, the modifications consist 
of a Saturn dock access road, rehabili- 
tating the manufacturing building air 
conditioning, construction of fabrica- 
tion and assembly areas, modification 
of the former dry kiln shop for storage, 
installation of a data processing and 
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computing area, modifications to the 
hammer and foundry buildings, and 
construction of a pneumatic checkout 
cell. 

Companion hydrostatic test and 
cleaning and vertical assembly buildings 
will be built for the S-1C stage, at a 
cost of S3 million each. The test and 
cleaning building will be 90 ft. high 
and will be used for major subassembly 
of fuel tanks, aft tank head section, cen- 
ter tank shell baffle assemble and for- 
ward fuel tank head section. Cleaning 
will be done with de-ion ized water, de- 
tergent and triehlorethylene. 

Overhead clearance in the assembly 
building will be 1 SO ft., and a 1 50-Ion 
crane will be its major equipment item. 

Final construction project at Mi- 
choud will be a high pressure test cell 
to be used in evaluation of fuel tanks 
and tubing. 

Hydrostatic pressure capability will 
be 1 0.000 psi.. and pneumatic pressure, 
4.500 psi. 

Facilities construction at the Nuclear 
Rocket Development Station. Plum 
Brook Station. Wallops Station and 
Goddard, Ames. Jet Propulsion Labora- 
tory. Langley, Lewis and Flight Re- 
search Centers will be described in 
Part 2. 

(This is Hie first of two articles examin- 
ing NASA's Fiscal 1963 construction pro- 


Bioastronautics Proposal 

Washington— Greater use of Air 
Force’s bioastronautics capability in Na- 
tional Aeronautics and S|>acc Adminis- 

tion of a report submitted to the National 
Aeronautics and Space Council recently 
by the White Housc-ap|)ointcd panel 
that has been reviewing the nation's 
efforts in this field for the past several 

The panel, which was directed by Dr. 
Paul Beeson of Yale University, assisted 
by Dr. fames Hartgcring. special assistant 
in the President's scientific advisory of- 
fice (AW Aug. 21. p. 26). also suggested 
that greater attention be given to basic 
bioastronautics research. 

The recommendation that USAF and 
NASA work more closely together lias 
been made before by various congres- 
sional. industry and USAF spokesmen, 
hut was never wholeheartedly accepted 
by NASA. 

Major conclusions are to give the hoik 
of aerospace medical responsibilities to 
the Defense Department, and responsi- 
bility for radiological protection to the 
Atomic Energy Commission. Instead of 
building its own biomedical capability. 
NASA would lay requirements oil De- 
fense Department, if recommendations 
of the report are followed. 


67 


AMR Foresees 5-yr. Instrumentation Bill 


By David A. Anderton 

Patrick AFB, Fla.— Cost of new in- 
strumentation systems for Atlantic Mis- 
sile Range, necessary because today's 
requirements for accuracy and precision 
of measurement are not being met, 
could approach SI billion spread over 
the next five years. 

This sum is nearly equal to the cur- 
rent capital investment in AMR. If 
funds of this magnitude become avail- 
able, they will be spent largely to im- 
prove the instrumentation environment 
and therefore the accuracy and pre- 
cision of the test data. 

At the root of the problem is a group 
of six major technical difficulties which 
confront AMR operators and users, 
but which are also applicable to the 
other service and national range instal- 
lations in this country and abroad. 
These six problem areas were described 
bv Dr. G> S. Blevins, of Pan American 
World Airways, at a recent symposium 
here on range instrumentation (AW 
Mar. 19 p. 50): 

• Acquisition of accurate metric data, 
particularly position and velocity data 
for missiles and space vehicles at 
launching, injection, re-entry and im- 
pact. 

• Transmission of data through the 
"re-entry blackout," the region where 
intense ionization of the atmosphere 
around the re-entering ob|cct attenuates 
or blankets transmission to or from the 
vehicle. 

• Impact location, which due to a large 
number of inaccurate bases can onlv 
be measured within about one-tenth 

• Mobile instrumentation which main- 
tains the same accuracy of measure- 
ment as its fixed counterpart, and 
which could be positioned accurately 


• Reliable long-range, high-rate data 
transmission in real time. 

• Evaluation and calibration of instru- 
mentation. 

Both operators and users of current 
ranges agree gcnerallv on one starting 
point as the basis for all their argu- 
ments about instrumentation: At no 
time during a flight test, except when 
the vehicle is at rest on the launching 
pad, is its position known exactly 
enough to satisfy the engineers con- 
ducting the tests. 

Representatives of AMR, other 
ranges, and the range users agreed dur- 
ing the three-dav session that these 
problems were common to all. But in 
addition, the specialized environments 
or requirements at some ranges in- 
creased the list by several items. 

Dr. Kurt 11. Debus, who directs 
launching operations at AMR for Na- 
tional Aeronautics and Space Adminis- 
tration. told the symposium that NASA 
wants to be able to get its tracking 
and computing in near-real time. Con- 
pled with this, Debus suggested displays 
for all information pertinent to the 
particular flight being monitored, plus 
positive transmission of decision-making 

NASA’s future instrumentation svs- 
tems for space flight have to go in 
either one of two directions. Debus 
said: a huge number of linked tracking 
stations with central control, or decen- 
tralized network with positive handover 
of control. 

Because below-horizon tracking is 
not available, Debus suggested that a 
satellite system would be required to 
meet the instrumentation and tracking 
needs, with direct linc-of-sight contact 
possible between the object being 
tracked and the controlling ground sta- 

For orbital operations, Debus said 


current systems would be adequate for 
rendezvous, providing supplementary 
aids were used. 

Blevins contrasted current capabilities 
and requirements of AMR instrumen- 
tation systems for launch and injection 
with projected capabilities and future 
requirements (see box). In no case 
are future needs matched by prospec- 
tive future systems. 

But current problems on the range 
arc just as difficult in other regimes, 
Blevins said. In re-entry from ballistic 
shots, there is often a large cluster of 
bodies instead of a single vehicle, and 
the first problem is to sort out the de- 
sired object. Having done that, and 
tracked it through re-entry, the next 
problem is measuring the location of 
the impact point. Blevins indicated 
that this measurement was good within 
about one-tenth of a nautical mile in 
ocean areas. This figure was later con- 
firmed to Aviation Week by a range 
user, who added that the requirement 
is to measure the impact point within 
25 to 100 yd., which calls for consider- 
ably better accuracy than that now 
available. 

Currently there are three MILS (Mis- 
sile Impact Locating System) nets using 
acoustic hydrophones; their locations 
are at Grand Turk, Antigua, and As- 
cension. Grand Turk is suitable for 
missiles in the Redstone class, and An- 
tigua for Thor and Jupiter firings. 
Neither of these is being fired in missile- 
development now. The Ascension arrav 
is adequate for measuring normal-range 
Atlas impacts, but is not adequate for 
the long-range Atlas or Titan shots. 

Consequently the current need is 
for mobile impact-point detectors. 
AMR is studying the STAR (Ship- 
Tended Acoustic Relay) system, an all- 
acoustic method for measuring impact 
location and ship positions. STAR sys- 
tems will be able to measure the impact 
point, and also to locate the position 
of BOA (Broad Ocean Area) calibration 
and tracking ships. The BOA system 
uses small, one- to four-pound Sofar 
bombs in the re-entering vehicle. The 
bomb is triggered after penetration to 
the "Sofar layer” of the ocean about 
3,000 ft. down. The explosion is re- 
corded now at land-based stations. 

Until the STAR system is operative, 
an interim system will receive, record 
and transmit Sofar data from a single- 
location in the BOA network. 

Most of the problems could be 
solved by improved instrumentation. 
Blevins said, but there is still one re- 
maining hurdle: calibration of the in- 
struments and determination of their 
position with reference to base data. 
One of the most typical examples is 
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MARTIN TITAN ICBMs arc shown at Vnndonbcrg AFB training facility-1 area. Over-all view shows missiles erect on pads 1, 2, and 5. 


that of ship-based equipment. Current 
ship positions can't be plotted within 
a half-mile to two miles. Consequently, 
the accuracy of the ship’s tracking radar 
data has to be modified by an assumed 
ship-position accuracy. Blevins said the 
requirement for ship-based instruments 
is to be able to locate the ship itself 
within 500 ft. or less. 

One reason for the large number of 
night firings at AMR is the current in- 
accuracy of tracking radars compared 
with ballistic cameras. The cameras, 
which can furnish data accurate to 
about 10-15 parts in a million, are used 
to photograph the missile track at night. 
The photograph includes star locations 
which are used in turn to determine the 
missile path. Point-by-point comparison 
of the photographed trajectory and the 
radar-tracked trajectory is used to cali- 
brate the radars. The photo data also 
provides initial data for mathematical 
construction of the Keplerian ellipse 
which contains the trajectory. 

Here the accuracy requirement is one 
part per million. Blevins said, rather 
than the current 1 0-1 5 ppm. But the 
astronomical star catalogs, used to cali- 
brate the cameras and to fix the position 
of the missile in space, are not that 
accurate. So the problem begins to 
center on the physical standards them- 
selves. those constants or quantities 
used for calibrating instrumentation or 
detennining its initial location for refer- 
ence. Blevins pointed out these ex- 

• Surveying accuracy, which determines 
the location of land-based stations, can 
be held between one and 20 parts per 
million. The accuracies are at the low 
end of that scale on the mainland, and 
at the high end on islands. 

• Index of refractions of the atmosphere, 
which is an initial error in calibration of 
optical instruments, is known to about 
25 ppm. It should be determined 
within 1 ppm. 

• Time correlation of events along the 


tracking network is good to about 100 
microseconds now. but should be good 
to 10 microsec. 

• Velocity of light, used in optical in- 
strumentation calibration, needs to be 
known to one more significant figure. 
It is estimated at one part in 500.000. 

In contrast to the long-range and 
space missions of AMR. are the jobs of 
the White Sands Missile Range. These 
fall into three completely different cate- 
gories. said Charles \V. Mollis: limited 
war missiles, requiring accurate launch- 
ing and impact data; balloon launches, 
requiring knowledge of the upper atmo- 
sphere: and WSMR's newest assign- 
ment. the ARPAT (Advanced Research 
Projects Agency Terminal) program, 
which involves the accurate tracking 

Initial errors in WSMR instrumen- 
tation come from the geodesy, which 
Mullis described as good right now. But 
the longer base lines, on the order of 
100 mi., arc known only to one or two 
feet which corresponds to 1.7 to 3.5 
ppm- 

In addition to measuring position and 
velocity of missiles. WSMR data fre- 
quently must include missile accelera- 
tion and "jerk," which is the rate of 
change of acceleration. One indication 
of the accuracy expected was given by 
Mullis: Accelerations should be deter- 
mined to 0.001 ft./sec. sec. 

Another major factor which affects 
the mission of WSMR is the need for 
real-time data. Within a year, the 
range operators expect to be tracking 
missile targets. For this job. they want 
to get data at a sampling rate of 50 bits 
per second, with a time constant of 10 
milliseconds anticipated. For tracking. 
WSMR has specified both range-rate 
radar and phase-comparison systems. 
Both these systems need cooperative 
targets, both are complex, and both re- 
quire special operative talent. Phase- 
comparison system will have the better 


accuracy. Mullis believes, but the radar 
data is easier to handle and edit. 

For the ARPAT program, many of 
the shots will use power on the down- 
ward portion of the flight path. The 
studies require knowing orientation of 
the re-entry vehicle, and the best way 
to accomplish this is with a ground- 
based system. But such a system does 
not now exist, and the orientation data 
currently is telemetered to the ground 
from on-board sensors. 

Mullis emphasized one aspect of re- 
entry that complicates the problem: 
radiation of energy from the re-enter- 
ing body over the entire spectrum from 
soft X-rays at one end to the sonic 
energy of the shock front. 

Midair recovery is another difficult 
task to be imposed on WSMR during 
these tests. In one special phase, the 
range is requested to furnish data on 
the dimension changes of re-entry vehi- 
cles during flight to within a few thou- 
sandths of an inch. Rescue before im- 
pact is therefore imperative. 

Many techniques have been devel- 
oped for location and recovery of pay- 
loads from the desert floor uprange at 
White Sands. Aerial spotting, optical 
or radar triangulation for impact pre- 
diction, smoke bombs and the like have 
been tried on different types of mis- 
sions. Now WSMR even uses dogs 
which have been trained to locate and 
dig up small objects to be recovered. 

One other aspect of the range’s future 
mission is of current concern. There 
will be a need to track and record data 
on several missiles and several targets at 
one time, which may or may not be in 
formation and in the same area of sky. 
"Under these conditions, how do you 
handle range safety?" Mullis asked. 

Calibration imposes more stringent 
conditions on initial instrument error 
at WSMR than at AMR. according to 
some of Mullis’ examples, lie said 
WSMR needs to know both the index 
of atmospheric refraction, and the 
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velocity of electromagnetic propagation 
in the atmosphere to one part in 20 
million. Or as an alternate, suggested 
Mollis, . . develop a system inde- 
pendent of atmospherics, having the 
same accuracy, and using today’s tech- 
nicians." 

S-band telemetry seems mandatory 
for future systems, said Kenneth Lichti 
of Pacific Missile Range. But even with 
the abandonment of the crowded VHF 
portion of the spectrum in favor of the 
S-band region, there will still be prob- 
lems of crowding. Currently there arc 
studies and special assignments of fre- 
quencies in the range of 1,455-1,535 
me., Lichti said, and some equipment 
operating in the 2,200-2,500 me. region, 
lie suggested it might be necessary to 
develop telemetry at frequencies even 
higher than those of the S-band. 

F. M. Ashbrook of Naval Ordnance 
Test Station at China Lake seconded 
Lichti s suggestions about microwave 
telemetry. N'OTS surveyed the current 
status of available equipment and found 
that size and cost are the major prob- 
lems. There are about 10-12 pre-ampli- 
fiers and receivers available, roughly the 
same number of antenna systems, and 
less than 10 amplifiers and transmitters 
on the market. 

Ashbrook said that telemetry efforts 
in the 1,455-1,555 me. and 2,200-2,500 
me. frequency bands are just starting. 

PCM Systems 

In another type of telemetering sys- 
tem, the PCM "(Pulse Code Modulated) 
units used on Titan and Minuteman, 
technical progress is being pushed to its 
limits, one range user told Aviation- 
Week. lie said that the Atlantic Mis- 
sile Range had no tape recorders which 
could handle the PCM systems of those 
two ICBMs, and there was little pros- 
pect of getting them as standard equip- 
ment. Finally the purchase of proper 
tape recording equipment was made 
using Minuteman funds. 

NOTS’ most unusual problem has to 
do with its underwater work. As Ash- 
brook put it, "If you think you are 
having troubles pinpointing missiles in 
the air, try finding them under water." 
Current systems are based on tradi- 
tional techniques that lack accuracy. 
Ashbrook made a plea for new ideas 
and new inventions that w-ould enable 
them to bring surface-instrumentation 
accuracies to underwater measurements. 


Air Force Flight Test Center may- 
have as many as a dozen active aircraft 
programs during the 1965-1970 time 
period, Maj. G. K. Patterson told the 
symposium. They included Dvna-Soar, 
Bomber X. TFX, tri-service" VTOL. 
supersonic VTOL, supersonic transport, 
SOR 1S5 rescue system, global surveil- 
lance system, ZEL, X-15, B-70 and 
C-141. " 

B-70 Program 

In the case of the B-70. not the most 
advanced of these projects from the 
viewpoint of speed and distance cov- 
ered, the present instrumented range 
would only allow 12 min. of one-way 
flight time. Then the B-70 would have 
to be turned and brought back onto a 
stabilized flight path again to enter the 
gate at the end of the range under 
equilibrium conditions. 

Patterson said that Al’FTC expects 
to extend its microwave link to Wend- 
over AFB, Utah, in 1965, and south 
to the Pacific Missile Range and El 
Centro, Calif., in 1964. The north- 
ward leg would be continued to the 
Canadian border about that same time. 
This, said Patterson, would enable the 
B-70 to fly for 50 min. in a straight-line- 
path over the complete instrumented 

Me indicated that the Center was 
going into S-band telemetry, just as 
the other ranges arc doing. But his 
added requirement was for two to three- 
decibels noise in both S-band ranges, 
and for immediate real-time data on 
both pilot and vehicle. 

Diagnostic Data 

Critical biomedical diagnostic data 
is the major aim of bioastronautics spe- 
cialists, who were represented at the 
symposium by Lt. Col. J. J. Rosa, 
assistant deputy for bioastronautics at 
Headquarters, Air Force Missile Test 
Center. Rosa presented his case built 
around the stated need to monitor, 
command and control almost every por- 
tion of a man-machine flight, lie- 
described a world-wide, multi-purpose 
space flight command, control and 
guidance center that would determine 
the need for abort or recovery, would 
alert recovery or retrieval units, control 
the man-vehicle relationships, and mon- 
itor range safety, all in the biomedical 

Specifically, he asked for these fea- 


tures in future manned space flights: 
completely redundant voice communi- 
cation; television viewing of the sub- 
jects, preferably in color; at least one, 
but no more than two, physiological 
barometers such as an ophthalmoscope, 
or a measurement of eye flicker, blood 
pressure, or heart rate; base-line infor- 
mation from a complete display in real 
time of the environmental control sys- 
tem so that reactions could be related 
to environment. 

NASA Names Head 
Of Applications Office 

Washington— Morton J. Stoller has 
been appointed director of National 
Aeronautics and Space Administration's 
office of applications, a post which lie 
held in an acting capacity since the 
agenev re-organized last November 
(AW 'Nov. 20, p. 71). 

Other changes in the basic organiza- 
tion made early this month include divi- 
sion of the public affairs office into four 
separate groups, completion of the or- 
ganization of the tracking and data 
acquisition office, and appointment of 
several persons to serve in program offi- 

Joseph F. Shea has been named 
deputy director for systems in the office 
of manned space flight, and James E. 
Sloan was appointed director of integra- 
tion and checkout in the same office. 
Sloan's is a new program office in 
manned space flight. 

Dr. Orr E, Reynolds is new director 
of bioscience programs in the office of 
space sciences, and John L. Sloop is 
director of propulsion and power gen- 
eration in the office of advanced re- 
search and technology. Both program 
offices have been vacant. 

The office of tracking and data ac- 
quisition now consists of a senior 
scientific representative for Australia, 
Edwin P. Hartman; national range sup- 
port chief. Victor W. Hamond: pro- 
gram coordination chief. David Wil- 
liamson. Jr., and director of network 
operations and facilities, II. R. Broekctt. 
A vacancy currently exists in director- 
ship of program support and advanced 
systems. 

Public affairs function, headed by As- 
sistant Administrator Hiden T. Cox, 
consists of offices of public services and 
information, O. B. Lloyd, Jr.; educa- 
tional programs and services, Shelby 
Thompson; scientific and technical in- 
formation, Melvin S. Day, and program 
development, Harold L. Goodwin. 

Key vacancies exist in directorship of 
advanced research and technology, and 
directorship of future applications. 
Thomas F. Dixon, deputy associate ad- 
ministrator, serves in a dual capacity 
as advanced research director. 


Atlantic Missile Range 


Fulvie Copohlllly 
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Designed . . . Developed . . . Constructed by Ball Brothers Research Corp. for NASA’s Goddard Space 
Flight Center. Scientists and engineers are urged to work with us on subsequent models of 
a new generation of scientific satellites. 

The recently launched Orbiting Solar Observatory is the first of a series of satellites to intensively 
study the electromagnetic spectrum from visible light through energetic gamma. From these investi- 
gations knowledge of the Sun's-composition, Earth-Sun relationships and celestial phenomena will 
be greatly extended. 

As prime contractor on the OSO-1, Ball Brothers Research Laboratories designed and built the 
spacecraft structure, the major spacecraft systems, and integrated the thirteen scientific instru- 
ments aboard the satellite. In so doing, several outstanding technological advancements were made: 
a unique biaxial control system requiring only 4 watts of power: a high scientific instrument-to-total- 
weight ratio (173 lbs. to 450 lbs.) : several low-power, high-efficiency electronic components: and a 
thin film lubricant which permits motor brushes, bearings and slip rings to work for extended periods 
in a space environment. 

Ball Brothers Research Corporation isa company with broad scientific and engineering interests. 
Our technical staff works in an informal atmosphere that permits easy exchange of ideas and stimu- 
lates the creative processes. To meet our expanding spacecraft programs, select opportunities exist 
for applied physicists with advanced degrees, electronic engineers experienced in circuit design and 
spacecraft and digital television systems, mechanical engineers with experience in servo mechan- 
isms. spacecraft systems engineering and electronic packaging. EE's and ME's must have at least 
five years professional experience. 

If you are seeking creative work with a growing company, we invite you to make your qualifica- 
tions known to Dr. David Stacey, Technical Director. 


BALL BROTHERS RESEARCH CORP. 

INDUSTRIAL PARK, BOULDER, COLORADO / a division of Ball Brothers Company, Incorporated 
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SEPARATED HEMISPHERES of Telstar communications satellite reveal inner frame struc- 
ture. Canister containing most electronic components is suspended inside skeletal housing 
in center frame. Slotted equatorial ring is broadband antenna. 


Telstar to Check Radiation Effect 
On Payload Functions, Components 


Bell System’s 170-lb. Telstar active 
communications satellite, scheduled for 
launch shortly by the National Aeronau- 
tics and Space Administration, will in- 
clude extensive instrumentation and 
telemetry for determining the effect of 
Van Allen radiation on component life 
and payload operation. 

The first Telstar satellite and as- 
sociated ground stations will have capa- 
bility of transmitting 600 voice channels 
or one television signal in one direction. 
The satellite has capacity to handle 60 
simultaneous tsvo-way voice conversa- 
tions, but tests will be limited to 12 
simultaneous two-way conversations be- 
cause of present ground station limita- 

The new Bell System ground station 
at Andover. Maine (AW Feb. 1 2. p. 
75), will transmit a signal to the satellite 
at 6,590 me., which will be converted to 
frequency of 4,170 me. and transmitted 
back to earth where it will be received 
both by the Andover facility and by a 
smaller Bell Svstcm station at I lohndel. 
N.J. 

The satellite will be powered by 5.600 
solar cells mounted on the vehicle 
skin, charging 19 nickel-cadmium bat- 
teries. Initial output of solar cells is 
expected to be about 1 5 watts, falling 
off to about 11.5 watts during 1 2 -month 
period due to effects of Van Allen radia- 
tion and niiCTOinetcoroid damage. 


'Hie satellite avionics payload totals 
about 1 5,000 components, including 
1 .064 transistors and 1 .464 diodes. The 
only tube used is a thin traveling-wave 
tube to provide broadband final stage 
amplification for the satellite transmit- 
ter. The payload is housed in a 20-in. 
aluminum canister which is suspended 
from the satellite frame by means of 
nvlon cord to provide isolation from 
shock and vibration. The canister is 
equipped with a thermally controlled 
lid designed to automatically open and 
close to maintain internal temperature. 

Radiation Experiments 

The major question which the Tel- 
star satellite experiment will help answer 
is the operating lifetime which can be 
expected from a communications 
satellite, which in turn will be a major 
factor in the cost of implementing a 
commercial system. The radiation meas- 
urement capability built into the first 
Telstar satellites is expected to provide 
more complete information on the ef- 
fects of Van Allen radiation than any 
previous satellite experiment, accord- 
ing to Bell System officials. 

To measure energy levels of particles 
in the Van Allen belt, the skin of the 
Telstar will mount four special silicon 
diodes, developed for this purpose by 
Bell Telephone Laboratories. The elec- 
trical response of each diode is directly 
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For the Ranger Project 
Moon Impact Vehicles, pro- 
duced by Jet Propulsion La fa- 
oratories for NASA, ITT 
designed and fabricated the 
complete power conversion 
system. 

Working from both solar 
and battery power, the over- 
all system provides 27 dif- 
ferent DC and AC outputs 
at discreet voltages, cur- 
rents and frequencies. 

ITT for total power systems 
capability. 

For further information write 
for Data File AW - 1816 - 1 . 
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New Hughes Tonotron Tube for the space age 



Now you can get clear, constant image displays of slow-scan TV 
transmissions from space vehicles, satellites, or earthbound sub- 
jects. The new Hughes multi-mode Tonotron* storage tube, the 
most unique display device on the market, makes this possible 
In addition to the excellent capabilities previously available from 
Tonotron tubes— controllable persistence and high brightness— 
these new multi-mode tubes offer the ability to selectively erase 
target information, present moving cursors on stored displays, and 
produce high resolution light or dark trace halftone images. 

The Hughes multi-mode Tonotron tube ElMun a wlln BtcW0W 

can solve your display problems too. r •> 

Write or wire today for full information. ; HUGHES 


IE PRODUCTS DIVISION 





proportional to the amount of energy 
a radiation particle loses as it strikes 
or passes through the diode. 

Three of the diodes, intended for 
counting and measuring energy of pro- 
tons, each will carry different shielding 
and be biased to measure a different en- 
ergy range: i to 1 mev.. 2 to 25 mcv., 
and above 40 mev. The fourth diode 
will count and measure energy of clcc- 

Sample Solar Cells 

Telstar is also designed to monitor 
the perfonnance of three sample solar 
cells and six silicon transistors under 
exposure to Van Allen radiation. The 
short circuit current of each of the 
three solar cells, protected by different 
amounts of shielding, will be tele- 
metered back to evaluate the degrada- 
tion in performance with exposure. The 
six transistors, each designed to be 
especially sensitive to radiation, will be 
mounted on the skin in pairs, each pair 
shielded bv a different amount. Their 
outputs will be telemetered down, along 
with the output from a seventh refer- 
ence transistor which has been exposed 
to radiation on the ground prior to 

The experimental Telstar satellites 
will telemeter this and other data on 
payload performance and environment 

at T?fi me! lotaVo^H riten^rWll'be 
monitored, including temperature of 
satellite skin, pressure inside the avionic 
chassis, amount of sunlight being re- 
ceived at several points on the skin, 
and the currents and voltages at key 
points within the payload transmittcr- 

Transmission Data 

Telemetry data will be transmitted, 
upon receipt of a coded command sig- 
nal from the ground, using a frequency 

which is used to amplitude modulate 
the 156 me. transmitter output. Dur- 
ing transmission, each measurement will 
be reported once every minute. When 
telemetry is turned off. the 1 56 me. 
transmitter will broadcast a continuous- 
wave signal for use in tracking the satel- 
lite. 

Dunns; launch, the satellite will use 

the satellite fiir telemetry. Once the 
vehicle is in orbit, helical antennas atop 
the satellite will be extended to sene 
this purpose. Two omnidirectional an- 
tennas around the equator of the 545 
in. satellite will serve for reception and 
transmission of voice and television 
signals. 

American Telephone &• Telegraph 
has built four flvable models of its 
Telstar satellite, in addition to a num- 
ber of non-flyable models constructed 
for ground tests. 


Explorer 9 Reveals 
Atmospheric Changes 

Washington— Explorer 9 inflatable 
satellite is returning atmospheric density 
readings which differ significantlv from 
1956 and 1959 ARDC model atmos- 
pheres. but the differences are being 
attributed to the decrease in solar ac- 
tivity as the 11 -year solar cycle ap- 
proaches its period of minimum activity. 

The 12-ft. sphere has established 
after detailed analysis that at an altitude 
of 420 mi., the atmosphere has a den- 
sity of 5x10*" grams per cubic centi- 
meter. about 40 million million times 
less than density on the earth at sea 
level. The 1959 ARDC model atmos- 

E lurc. derived from high altitude bal- 
lon flights and extrapolated to 420 mi., 
shows a density of 5x1 0*“. 

Variations in measured densitv have 
been correlated with the 27-dav rota- 
tional period of the sun and reflect drag 
characteristics caused by solar storms 
last April and August. 

The 14.6-lb. sphere was launched 
Feb. 16. 1961. into an orbit ranging 
from 1.605 to 395 mi. Elements arc 
now 1,510-469 mi. It has an estimated 
lifetime of at least two more years, when 

heavy layers of the earth’s atmosphere. 
Scientists hope to obtain detailed read- 
ings of atmospheric density and drag 
effects to altitudes as low as 100 mi. 

In addition to its geodetic measure- 
ments. Explorer 9 is providing infor- 
mation on behavior and potential life- 
times of low densitv satellites at 
altitudes at which it is orbiting. 

Eglin Space Probes 
Measure Air Density 

Seven-inch long sphere containing 
telemetry equipment and time-of-flight 
accelerometer was ejected from N'ikc- 
Cajun rocket at 200.000 ft. altitude 
over Eglin AFB. Ha., after launch and 
continued up to 600.000 ft. As it 
descended, its relative deceleration 
caused bv atmospheric drag was meas- 
ured beginning at 400.000 ft. The fall- 
ing sphere technique is being utilized 
by Office of Aerospace Research's Air 
Force Cambridge Research Laborato- 
ries for atmospheric density research to 
detennine re-entrv angles of future aero- 
space vehicles. Tire technique was de- 
veloped bv the Universitv of Michigan 
under AFCRL contract and a total of 
22 launches have been made. 

Two Arcas-Robin rocketsondc ve- 
hicles also were launched from Eglin 
AFB the same day this month as the 
Nikc-Cajun. to measure atmospheric 
density between 100.000 and 225.000 
ft. Later launches were made by MATS- 
Air Weather Service joint unit. 


(2 second accuracies available 
in ROTAB sires from 12" to 48") 


Rotary table positioning with 5 
second accuracy? Amazing! And 
when you recall that there are 
1 ,296,000 seconds in any circle, 
5 second accuracy is indeed 
amazing, but true . . . with 
ROTAB tiltablc rotary tables. 
For by incorporating optical 
measuring systems into ROTAB 
design, full 360’ radial posi- 
tioning, 90’ angular settings are 
easily achieved with this fine de- 
gree of precision . . . and repeat 
settings within one second of 
arc arc standard procedure! 
Microscopic accuracy is just one 
unique ROTAB feature. In ad- 
dition, motor powered rotating 
and tilting, easy-to-use portable 
controls, horizontal loading 
vastly improve efficiency ... to 
a point, in fact, where 50% sav- 
ings in set-up time alone are not 
unusual. You can use ROTAB, 
moreover, for inspection and 
quality control operations or for 
tool room machining. In a nut- 
shell, ROTAB gives you pre- 
cision positioning, cost-cutting 
efficiency and a wide range of 
application versatility. Ask about 
ROTAB today! 

FREE! Catalog containing detoiled 
information on complete ROTAB 
line, from 12" to 84" foceplote 
sizes. Yours for the asking . . . 
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Garrett Manufacturing Limited 

has assumed complete responsibility for a 
specialized line of avionic products and sys- 
tems formerly produced in the U.S.A. by The 
Garrett Corporation’s AiResearch Manufactur- 
ing Division. 

The products depicted here are typical of 
those available to meet your avionics require- 
ments. They are backed by Garrett’s outstand- 
ing facilities and personnel in the areas of 
research, development, engineering, testing, 
manufacturing and support services. Your 
inquiries are invited. 
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PRODUCTION BRIEFING 

I .each Coip., Azusa, Calif., will de- 
sign. develop and manufacture a two- 
clianncl tape rccordcr-rcprodiiccr for the 
Discoverer satellite under a contract 
from Lockheed Missiles and Space Co. 
Device is to be capable of recording 
space data for three hours at a time and 
relaying it back to ground stations in 

Flight Refuelling. I.td., of Blandford. 
England, has signed a license agree- 
ment with Mayes International Corp, of 
Birmingham, Ala,, calling for the British 
firm to manufacture a line of advanced 
Hayes tow targets for sale in England, 
Europe, the Middle East and the British 
Commonwealth. 

Western Gear Corp.'s Precision Prod- 
ucts Division, Lynwood, Calif., is de- 
signing and will manufacture the 
actuator system to control the hori- 
zontal stabilizer on the C-141 jet air 
freighter, now under development by 
Lockheed's Georgia Division for the Air 

General Dynamics Corp. has received 
a $7.6-million USAF contract to pro- 
vide communications systems for Titan 
ICBM operational sites at Davis-Mon- 
than AFB, Ariz.. McConnell AFB, 
Kan., and Little Rock AFB. Ark., and 
the Titan training facility at Vnndcn- 
berg AFB. Calif. 

Martin Co. has received a $500,000 
USAF contract for development of 
fabrication techniques and design pro- 
cedures for refractors' metal honeycomb 
sandwich panels to be used in space ve- 
hicle construction. 

Thiokol Chemical Corp.’s Longhorn 
Division. Marshall. Tex., will produce 
motors for Army rockets and missiles 
under a $5.9-million contract from the 
Army Ordnance Ammunition Com- 

Elcctronics Systems Division of Ait 
Force Systems Command has invited 
eight firms to bid on procurement of 
55 weather radar cloud detector sets, de- 
signed to provide cloud height data for 
Air Weather Service meteorologists. The 
companies are: Aeronca, Bcndix, Cnr- 
dion Electronics. Curtiss-Wright. Fair- 
child Camera and Instrument. Hazel- 
tine. Olympic Radio & TV and Radia- 
tion Incorporated. Replies are due Apr. 


General Electric Co. next month 
will install a cryostat on a nuclear re- 
actor at its Vallecitos Atomic Labora- 
tory at Pleasanton. Calif., to simulate 
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environment of outer space, in relation 
to studies for use of nuclear powerplants 
for propulsion and electrical power. The 
refrigerator equipment will use liquid 
or gaseous helium in the irradiation test 
chambers of the 30-kw. reactor. 

Ford Motor Co.’s Acronutronic Di- 
vision has received a $10,204,894 con- 
tract for continued development of 
the Army’s Shillelagh surface-to-surface 
missile system. 

Rocket chamber for USAF/Lockhecd 
Propulsion Co. 120-in.-dia. solid rocket 
motor has been shipped from Excelco 
Developments, Inc. factory in Silver 
Spring, N.Y., where it was fabricated, 
to Potrcro, Calif, for testing. One of 
the major purposes of the development 

fluid injection— probably reactive nitro- 
gen tetroxide with inert freon possible 
as an alternate. Lockheed has been 
authorized to fill the case with Polv- 
carbutenc-R for feasibility studies and 
test firing. 

Ionosphere sounding station, to be 
operated by the National Bureau of 
Standards. Boulder, Colo., to support 
upper atmosphere space probes, will be 
built at USAF’s Air Proving Ground 
Center, Eglin AFB, Fla., during April 
and May. 


Your Inquiries to 
Advertisers Will 
Have Special Value . . . 

—for you— the advertiser— and 
the publisher, if you mention 
this publication. Advertisers 
value highly this evidence of 
the publication you read. Sat- 
isfied advertisers enable the 
publisher to secure more ad- 
vertisers and— more advertisers 
mean more information on 
more products or better service 
—more value— to YOU. 
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First live ejection using new rocket- 
powered Martin Baker seat was made at 
Chalgrove, England, recently by Sqdn. 
Ldr. Peter Howard, RAF physician, 
from a modified Gloster Meteor. Seat 
will be installed in third prototype of 
the Hawker P.1127 VTOL fighter, due 
to roll out this month. 

Development contract for uprated 
version or Napier Gazelle free-turbine 
helicopter powerplant of 2,000 shp. has 
been awarded to Napier Aero Engines 
by British Ministry of Aviation. Engine 
now powers the Westland Wessex and 
Belvedere helicopters. 

Final arrangements to open a manu- 
facturing plant at Mendoza, western 
Argentina, have been made by Cessna 
Aircraft Co. Ground-breaking cere- 
monies will be held later this month. 
New plant will initially build the Model 
172 (AW Nov. 6, p. 95) under coqro- 
rate name Cessna-Argentina S.A.I.C., 
with initial aircraft rolling out this sum- 


Britisli Ministry of Aviation fuels re- 
search team, after a year’s study of acci- 
dents involving airplanes using kerosene 
and wide cut gasoline (JP-4), recently 
said kerosene was the safer fuel in acci- 
dents where occupants survive the im- 
pact. and also during fueling. 
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BUSINESS FLYING 


SAAC 23 Success Hinges on Price, Early 


By Cecil Brownlow 

St. Gallcn, Switzerland— Swiss Amer- 
ican Aviation Corp., in its drive to be- 
come the first on the market with a six- 
to-eight place lightweight executive jet 
aircraft, is pushing towards an initial 
flight date for sometime in May, with 
deliveries to U. S. customers beginning 
by late December. 

To compress production and certifi- 
cation times, original plans to build two 
austere testbed prototype models of 
the 500-mph. SAAC 23 have been 
abandoned, and the first aircraft is now 
being fabricated on production-line 
tooling, with another four scheduled to 
follow closely behind. 

William P. Lear, Sr., SAAC founder 
and president, recently sold his hold- 
ings in Lear, Inc., for some $13 mil- 
lion, reportedly to ensure adequate 
capital for his new project (AW Feb. 
19, p. 34). He also wants to spur sales 


possibilities by having two of his air- 
craft certificated and on the flight line 
at the annual meeting of the National 
Business Aircraft Assn, in Pittsburgh 
this fall. 

Lear believes success of the aircraft 
as a commercial venture depends upon 
several factors, including early avail- 
ability, price, reliability and relative 
simplicity. The fight to keep sales costs 
down is a major reason behind his will- 
ingness to risk a low profit potential 
for each unit to a point that pushes the 
breakeven point to approximately 400 
aircraft. Still, eventual sales price for 
the majority of aircraft remains a prob- 

SAAC originally had hoped to keep 
the U. S. cost of a stripped-down Model 
23 to $250,000 plus another estimated 
$60,000 for full, all-weather instrumen- 
tation and $15,000 for a basic executive 
interior making a total of $325,000. 

Swiss delivery price, however, has 


now slipped to a total of $350,000 for 
a fully instrumented aircraft with a 
more than basic executive interior, and 
Lear says he is not yet sure whether 
this figure can be held beyond the first 
25 production models. “Wc’rc making 
every effort to hold the price at $350,- 
000 beyond the first 25," Lear said 
recently, “but I may find that I will 
have to raise it to around $450,000.” 

One factor determining the final price 
beyond the first 25 aircraft undoubtedly 
will revolve around the resolution of 
the best possible, and available, means 
of marketing the aircraft in the U.S. 
and elsewhere. 

Initially, Lear had planned to ship 
the SAAC 23 to the U.S. with only a 
minimum of instrumentation aboard 
and without an interior or its two rear- 
fuselage-mounted, 2,400-lb.-thrust Gen- 
eral Electric CJ610-2B turbojet power- 
plants. The aircraft would then have 
been assembled and mated to the en- 
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Availability 


gines at a central plant, with the in- 
dividual distributor handling final in- 
strumentation and interiors to meet 
the customers’ needs and tastes (AW 
Apr. 17. 1961, p. 121.) For at least 
the first 25 aircraft— for which Lear says 
he already has in hand firm orders or 
cc n tnc t it a guaranteed $350,000 
price- the plan has now been changed. 
They will be assembled complete with 
interiors and full instrumentation by 
SAAC in Switzerland. The customer 
can either accept delivery here or pay 
the necessary ferrying charges to the 
U. S. or elsewhere. 

Aside from the fact that no firm 
agreements with U. S. companies had 
been reached in time to handle initial 
orders and contracts, Lear says he has 
decided that he must retain strict con- 
trol over the first aircraft off the line 
without any delegation of authority or 
responsibility to other points. 

One reason he cites is the necessity 
or keeping his work force intact, with- 
out splitting off key personnel who 
would have to go to the U.S. for as- 
sembly and flight test trials, at least in 
the early stages, upsetting the balance 
here in the process. Another is that 
he wants to prevent the overloading 
of the airframe with unneeded equip- 
ment “so that it becomes a five-place 
rather than an eight-place airplane” 
until it has had the possibility of prov- 
ing itself in the latter configuration. 

In this regard, Lear, a pioneer in 
avionics, has made a survey of available 
instrument packages on the basis of re- 
liability and weight and says he has 
saved 200 lb. on the selection of radio 
equipment alone. 

He adds that he may still "eventually 
manufacture the airframe in Europe 
and then airfreight it to the U. S„ where 
all accessory gear will be installed, in- 
cluding the APU [auxiliary power unit], 
radar, radio, engines, etc. . . . We prob- 
ably also will put in the interiors in the 
U.S. and ultimately sell the airframe 
stripped to the distributors” as origi- 
nally planned. 

There arc two possibilities: construc- 
tion of a new assembly facility— and 
Lear says he has received attractive of- 
fers on this score from a number of 
cities— or agreement with an existing 
manufacturer. “I had rather,” he says 
frankly, "go into a plant that's in oper- 

At least three U. S. aircraft firms have 
expressed great interest in adding the 
SAAC 23 to their lines, according to 
Lear. Obviously, if one is interested [to 


the point of an acceptable agreement], 
we would use their facility for assem- 
bling and possibly later in the manufac- 

Dccision as to which of the two 
routes to follow probably will be made 
by the end of April, hinged upon the 
firmness and acceptability of the offers 
on hand at that time. 

"The first 25 planes we are selling 
direct, and there's no problem." Lear 
says, but it is “inconceivable that we 
can sell 400 airplanes direct, so in order 

operation, we will have to work through 
an established manufacturer or through 
individual sales outlets” that already 
have a rqjutation in the executive plane 
field. 

An obvious advantage of U.S, as- 
sembly of aircraft destined for American 
customers would be elimination of two- 
way shipping costs and possibly two-way 
customs charges on U.S.-supplied instru- 
mentation, powcrplants and other com- 
ponents. Lear hopes, however, to avoid 
any double taxation of U.S. equipment 
on which taxes have been paid prior to 
shipment to Switzerland. 

Of the first five aircraft off the line 
at the facilities of Flng & Fahrzeug- 
werke A. G. in near-by Altenrhcin. 
numbers one and two will be used for 
flight inspection and Federal Aviation 
Agency certification trials, three and 
four will be shipped to the U.S. as 
demonstrators and number five will be 
delivered to the Department of De- 
fense for evaluation at Edwards AFB, 
Calif., as a liaison and training aircraft. 

When flight evaluation and certifica- 
tion arc complete, the first two aircraft 


will be stripped of their test instrumen- 
tation and sent to the U.S. as demon- 
strators. Three and four will then be 
taken off the demonstration circuit, 
brought back to factory standards ami 
delivered to the initial customers in 
December. 

One and two, in turn, will continue 
to serve as demonstrators until Febru- 
ary under present planning and then 
will be delivered to fill orders. In all, 
Lear plans to have at least two demon- 
strators in the U.S. for well over a 
■car. rotating the aircraft as they come 
off the production line so that none 
puts in more than approximately 1 50 
lir. in this category. 

To build up time and experience on 
the engines, however, the powcrplants 
probably will be switched from demon- 
strator to demonstrator, with new units 
going into the aircraft prior to cus- 
tomer delivery. Initial period between 
overhaul of the CJ610-2B is estimated 
at between S00 and 1,000 hr., and Lear 
thinks this will improve substantially 
as operational experience is gained. Re- 
ported goal is at least 1.400 hr. between 
overhauls for the -2B. 

The SAAC 23 will be certificated 
under CAR-3 for aircraft of normal 
category weighing less than 12,500 lb. 
and will include provisions for single 
pilot operation with or without a co- 
pilot. SAAC Chief Engineer Gordon 
Israel, who is pushing the program 
through to its completion, says the air- 
craft will substantially exceed all -3 re- 
quirements, meeting those of CAR-4B 
in most instances, and probably go be- 
yond estimated design performance fig- 
ures by at least 5 %. Guaranteed maxi- 




WING JIG in place at Plug & Fahrzeugwerke (FFA) facility- Trolley cars in left background are also part of FFA product mix. 


mum speed, for example, is Mach .76. 
Israel believes it will attain at least 
Mach .8. 

The certification itself will be han- 
dled by Swiss authorities under FAA 
direction and with an FAA designated 
pilot. 

Under present programing for Euro- 
pean manufacture, Flug &• Fahrzeug- 
werke (FFA) is building the forward 
fuselage and wings, while I-Ieinkel of 
Germany is producing the rear fuselage 
section, tail surfaces and engine nacelles. 
Landing gear, originally scheduled to 
go to Japan's Mitsubishi Heavy Indus- 
tries, is being handled by Cleveland 
Pneumatic Tool Co. Final assembly is 
the responsibility of FFA under SAAC 

The final estimated specifications 
place the maximum speed at 588 mph. 
and the service ceiling at 45,000 ft. 
Cruise altitude is 55,000 ft., with nor- 
mal cruise speed at that level listed as 
500 mph. at a weight of 8,900 lb. and 
90% maximum continuous thrust. Of 
the maximum gross weight of 11,800 
lb., useful load is 6.350 lb.; pavload 
with a full 723 U. S. gal. of fuel aboard 
is 1,500 lb. Cost per passenger mile is 
estimated at a relatively low 6.7 cents, 
a figure below those for some twin 
executive piston-engine aircraft. 

Design changes that have been 
cranked in as the aircraft has progressed 


through its development cycle include 
adoption of a conventional fixed hori- 
zontal tail rather than a movable sur- 
face in order to cut costs, gain added 
stability and eliminate the need for a 
boost power control system; addition of 
20 in. to the fuselage length between 
the wings and tail section to provide 
added cargo space and 12 in. between 
the cockpit and cabin door for increased 
cabin area. Final fuselage length is 
40 ft. 7 in.-, wingspan is 35 ft. 11.1 in. 

At the suggestion of potential cus- 
tomers. two 20-by-27.5 in. oval win- 
dows for the cabin have been added to 
the one originally planned. Wrap- 
around double-paned stretched plastic 
windshield in the pilot's compartment 
provides a visibility sweep of 225 deg. 
All windows are stressed to withstand 
a pressure differential of up to 50 psi. 

Fuselage of the SAAC 23 is of mono- 
coque construction with ring-type 
frames fabricated from extruded sec- 
tions, hydropressed sheet metal and 
machined forgings. 

Skin is smooth contour flush-riveted 
aluminum. 

Eight-spar wing, which has a 1 3 deg. 
swccpback. is a 9% thick NACA 64-009 
airfoil. Skin consists of single sheets 
of rolled aluminum allov tapered in 
thickness from 0.110 in, to 0.071 in. on 
the upper surface. Lower surface has a 
constant thickness of 0.087 in. The 


conventional empennage is of similar 
structure. Tricycle oleo-pneumatic land- 
ing gear unit can be extended manuallv 
by a cockpit pull cable which releases 
the restraining hooks in event of failure 
in the normal hydraulic system. Main 
gear is two- wheel bogey, while the single 
nose wheel unit is steerable. For stand- 
ardization and to provide a soft-field 
capability, all five wheels are of the 
same size with 18-bv-5.5 in. tires. Track 
is 8 ft. 2.5 in., and brakes are hydraul- 
ically operated. 

Designed for gust load strength fac- 
tors of 6.3g, the aircraft can endure 
gusts of up to 25 fps. at its 500 mph. 
cruising speed. Maximum allowable 
dive speed at an altitude of 7,400 ft. is 
665 mph. TAS. Extension speed for 
the hydraulically operated wing-mounted 
flaps and landing gear is 225 mph. 
There is no speed limitation for exten- 
sion of the speed brake units, one on 
the trailing edge of each engine support 
pylon, which, when extended, arc de- 
signed to permit an 8,000 fpm. pene- 
tration descent from 40,000 ft. 

Normal gliding ratio is 13:1 which, 
according to SAAC, provides a power- 
off range of approximately 86 mi. from 
a 35,000-ft. altitude. The 27-lb. 
auxiliary power unit designed and built 
by Switzerland's Gebrudcr Sulzer A. G. 
can be cut in below 20,000-ft. altitudes 
to provide 200 amps, of emergency 
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current for landing in a power-off situa- 
tion. 

The APU, mounted aft of the pres- 
surized cabin in the aft fuselage section, 
also can be used to supply all the neces- 
sary ground power for heating, cooling 
and engine starts at airports where ex- 
ternal power supplies arc unavailable. 

Fuel is contained integrally in the 
wing and tip tanks, feeding into the 
engines directly from the tip tanks. 
To provide maximum gust load allevia- 
tion, tip tanks are kept constantly full 
until the wing tanks arc empty. 

The cabin will be pressurized by 
bleed air from one or both engines to 
maintain a constant cabin altitude of 
2,000 ft. at 25.000 ft.. 6,200 ft. at 
the 35,000 ft. cmisc altitude and 9.300 
ft. at 45.000 ft. The pressurization sys- 
tem itself is being developed by the 
Astek Instrument Corp.. Armonk, 
N. Y. (AW Feb. 19. p. 92). 

Standard Instrumentation 
Standard instrumentation for the air- 
craft SAAC plans to completely as- 
semble here will include: 

• Two VHF transceivers. 

• Two glide slope receivers. 

• RCA AVQ-20 weather radar unit 
with a 5i in. nose-mounted disk. 

• T wo navigation receivers. 

• Lear L-5C LIFE autopilot and in- 
tegrated flight system. 

• Lear L5B autopilot. 

• T ransponder. 

• One DMET unit. 

• Three RMI units. 

• One marker beacon receiver. 
Seven-place cabin mockup provides 

no feeling of being cramped or uncom- 
fortable despite the aircraft's relatively 
small size— a maximum inside diameter 
of 4 ft. 10 in., a total volume for pilot 
and passenger compartment of 158 
cu. ft. Interior provides side-by-side 
seating for three persons at the rear of 
the passenger compartment and two 

aft of the crew cabin which accommo- 
dates pilot and copilot. A jump seat can 
be added on the right side of the pas- 
senger compartment to gain the maxi- 
mum eight-person capacitv. Toilet fa- 
cility is housed beneath the right for- 
ward seat which slides forward. 

The baggage compartment is located 
behind the three rear scats and has a 
volume of 41.5 cu. ft. As a cargo 
and/or litter carrier for military ap- 
plications. backs of the three rear seats 
can be folded forward and the two in- 
dividual seats removed from the cabin, 
providing an available space of 7 ft. 5 
in. by 4 ft. 10 in. by 3 ft. 6.5 in. 

In this configuration, cargo payload 
is 1.100-to-1.200 lb. at maximum range 
fuel load. As a litter bearer, the air- 
craft can accommodate four passengers 
plus two medical attendants and flight 
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OSTER AVIONIC’s Bearing-Distance-Heading In- 
dicator is the newest member of the USAF B-58 
Hustler crew. Optimum performance results from 
OSTER’s exacting reliability and quality assurance 
programs, coupled with wide experience in 'the man- 
ufacture of avionic instruments and components. 
OSTER makes more variations of the BDHI than 
any other manufacturer in the Free World. 


OSTER capabilities range from design and pro- 
duction of miniature rotating components to air- 
borne computer systems and test equipment. OSTER 
adds to these an important plus . . . the consummate 
skill of its experienced production employees. 

Write to Dept. 7, Oster Avionic Division, John 
Oster Manufacturing Company, Racine, Wisconsin, 
for the new “Oster Avionic Capabilities Report.” 


OSTER AV IONIC 
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Steep Space Procurement Rise Predicted 


New York— Projections that new pro- 
curement dollars in the field of space 
technology will rise in a steep, unbroken 
line from current levels to S8.5 billion 
annually in 1971 were described to the 
New York Society of Security Analysts 
here bv Malcolm P. Ferguson, presi- 
dent of Bendix Corp. 

The estimates, based on Defense De- 
partment program packages and Aero- 
space Industries Assn, figures, included 
military and civil space programs. 

Missile and aircraft procurement will 
remain relatively constant through this 
era in the 54-6 billion range. Ferguson 
estimated. Aircraft, after a drop early 
in the period, will rise again, according 
to the projections, and then gradually 
taper off to about S4 billion in 1971. 
Missile dollars were projected to follow 
a fairly level path, ending about SI bil- 
lion higher than aircraft. 

In discussing the importance Bendix 
places on the space technology business, 
Ferguson told analysts Bendix was join- 
ing with Lockheed Aircraft in bidding 
on the Apollo lunar landing module. 
Lockheed is responsible for vehicle. 
Bendix for guidance and control. 

A bidders conference is scheduled 
for late April or May on the module 
though no firm date has been set. Re- 
quest for proposals probablv will be 
issued at the conference, which will be 
held at the National Aeronautics and 
Space Administration's Lewis Research 
Center at Cleveland. 

Bendix also has quoted component 
prices to Martin-Marietta Corp. for the 
module, but not for full subsystems. 
Gerteral Dynamics/ Astronautics also is 
understood to be a prospective bidder. 

Ferguson also disclosed other space 
projects on which Bendix is bidding or 
devices it is developing: 

• Production contract for the Massachu- 
setts Institute of Technology-developed 
guidance system for Apollo. 

• Launching connector cable for Saturn, 
an 5800,000 project. 

• Miniaturized chromatograph for an- 
alyzing gases in a space vehicle crew 
compartment. 

Bendix. which Ferguson said was 
fourth in 1961 in the number of NASA 
contracts handled and 1 8th in dollar 
volume, is prime contractor for the 
Army Advent communications satellite, 
has a communications contract in con- 
nection with NASA's Syncom. is de- 
veloping an inertial guidance system for 
Saturn, and supplied environmental 
equipment and instrumentation for 
Mercury. 


The year 1962 should be a good one 
for Bendix, Ferguson said, with sales 
running 5% ahead of the 5758 million 
gross of the corporation last year, and 
operating profits also increasing. "But.” 
he said, “the intangibles must be faced. 
The great game— the very costly game— 
of making proposals for major defense 
and space contracts is part of our lives.” 

Current earnings are not a source of 
much satisfaction to Bendix. partly be- 
cause of the low level of profits on gov- 
ernment contracts-especially cost-plus- 
fixed-fee research and development 
work. Bendix 1961 volume was divided 
72% military and 28% commercial. 
Of its total business, 26% was missiles 
and space. 59% aviation, and all other 
military 7%. Of the total, 8% was 
commercial aviation 14% automotive 
and 6% other industrial. 

Some real hope exists that broader 
use of incentive-type contracts will im- 
prove profitability' of military business, 
Ferguson said. ". . . In dealing with the 
government," he said, “everything is on 
an individual contract basis. Although 
much of the work" is done really on 
the verv edge of the state of the art 
involved, which makes performance to 


United Aircraft Corp. profits for 
1961 dropped to S10,020,2S1, the low- 
est for the company since 1948, partly 
because of high company-funded re- 
search and development costs but also 
because of write-offs on electronics op- 
erations and unexpectedly high costs 
on some production aircraft and engines. 

The 1961 earnings, a 0.9% margin 
on sales of 51,094,756,591, amounted 
to 51.55 a share, not enough this year, 
as last, to cover the companv's 52 com- 
mon stock dividend. Dividends were 
maintained with the addition of 54 
million from earned surplus to profits. 
Next year, the company predicts, earn- 
ings will improve enough to more than 
cover the 52 payment. 

Company-sponsored research and de- 
velopment costs rose to 541 million in 
1961 from 559 million the vear before, 
and are expected to rise 10% further 
in 1962. Losses and write-offs were ap- 
proximately a sixth of the R&D figure. 
These included: 

• High costs encountered because of 
problems with the RL10 liquid hydro- 
gen rocket engine built for the National 


a degree unpredictable, a military con- 
tractor is not permitted to average 
profits and losses except on renegotia- 
tion. You do not make up on the 
bananas what you lost on the apples.” 

Rising labor costs also arc a factor, 
and so is company-funded R&D. 

"Some of you may look at what you 
call the plateau of earnings on which we 
have lived the last few years and wonder 
how dynamic Bendix is.” Ferguson said. 
"I prefer to point out that in passing 
through a period of profound tech- 
nological change . . . Bendix has pre- 
served its earning power reasonably 
well. We have not paid the price of 
this transition with a period of sharply 
reduced earnings." 

Total engineering expense last vear 
for Bendix was SI 42 million, and 40% 
of that figure— 552 million— was charged 
to Bendix’s own operations. Capital 
spending last year, buildings and equip- 
ment. was about S16 million, and is 
estimated at 520 million this year. 

Current backlog is 5449 million, re- 
ported on the basis of funded portions 
of contracts only. The volume is largely 
on orders due for delivery during the 


Aeronautics and Space Administration. 

• Competitive price shaving on certain 
hardware— probably including the I4SS-2 
twin-turbine helicopter and S-61L civil 
transport version. 

• Rapid introduction into service of the 
TF55 military and JT5D commercial 
transport turbofan engines. 

• Termination and consolidation of 
various electronics operations, at the 
Hamilton-Standard Division and at the 
Nordcn Division. These not only in- 
volved new products which appeared 
technically interesting but of little com- 
mercial value— and efforts such as that 
by Hamilton-Standard to enter the mis- 
sile ground-handling field— but also 
losses on contracts which failed to ma- 
terialize. Hamilton-Standard lost po- 
tential environmental control system 
business for which it had invested funds 
when the B-70 was cut back to a bare 
airplane, and when Garrett Corp. won 
the Apollo environmental system. 

Such conditions are always a part of 
operations, the report said, but were 
more severe last year than usual. 

United also continued its substantial 


United Aircraft 1961 Profit Cut 
Blamed on High R&D Expenses 
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ACHPHENOMENON 


The mind focuses upon the center cube, each face having required a distinct cut. 
Until that realization, the problem of proving that a minimum of six cuts is necessary 
to make twenty seven cubes out of one appears insurmountable. Insight, perception, 
Achphenomenon at work. 

In our work on guidance and control systems, computers and their components, we 
look to engineers with ingenuity. If you're looking for an atmosphere conducive to 
creative thinking and the chance to explore new directions, send a resume to Mr. 
Nick E. Pagan, Manager Professional and Scientific Staffing. 



LITTON SYSTEMS, INC. 

GUIDANCE AND CONTROL SYSTEMS DIVISION 

5500 CANOGA AVENUE, WOODLAND HILLS, CALIF. 



spending for facilities in 1961. adding 
S33 million in fixed assets. Establish- 
ment of United Technology to enter 
the solid booster business is a major 
item in this category. Such costs will 
increase substantially next year, the 
report added. 

Earnings Decline 
Sales, which were 77% military, in- 
creased SI 06 million over the 1960 total 
of $987 million. Earnings declined 
53,848,715 from the 513,868,996 of 

1960. 

Two other major aerospace com- 
panies reported on 1961 earnings last 

• Martin-Marietta Corp. reported con- 
solidated sales of 51,213,183,713 and 
net earnings of 544,817,655 or 52.04 a 
share compared with sales of 51,019,- 
335.044 and earnings of 541,283,897 or 
SI .91 a share for 1960. Aerospace sales 
for the merged company amounted to 
5830 million last year. ' 

• Minneapolis-Honeywell Regulator Co. 
1961 sales totaled 5470,182.073 and 
earnings S24,945,S45 or 53.48 a share. 
For the previous vear. the company 
earned 526.228.1 48 or 53.74 a share oh 
sales of $426,183,310. 

Optimistic Outlook 
Both companies were optimistic on 
the 1962 outlook, particularly in the 
military and space fields. However, 
Martin did note the decline in business 
at its Baltimore, Md.. plant because of 
failure of new programs to materialize 
as rapidly as expected. Martin-Baltimore 
was an unsuccessful bidder on the 
Apollo lunar capsule won by North 

Financial Briefs 

Aviation Growth Invesbncnts. Inc., 
Silver Spring. Md., has applied to the 
SEC for an exemption order under the 
Investment Company Act permitting 
Avcmco Finance Corp. to purchase 1 1 
notes from the company at a price equal 

sion issued an order giving interested 
persons until Mar. 7 to request a bear- 
ing thereon. Aviation Employes Corp. 
owns all the outstanding stock of Avia- 
tion Growth Investments, and 20'? of 
Avcmco Finance stock. At Oct. 31, 

1961, the 11 notes to be sold had un- 
paid balances aggregating $237,138.88. 
including aggregate unearned discounts 
of 547,869.61. 


Piedmont Airlines has completed the 
Kile of SI, 200.000 of 6% convertible 
subordinated debentures to four insur- 
ance companies, trust accounts, and in- 
stitutional investors. The funds will be 
used for general corporate purposes and 
to increase working capital. 



THERMOSTAT PACKAGE 
PREVENTS POWER TUBE BURNOUT 
IN A 200 PSIG ENVIRONMENT 

PROBLEM: The power lube in this case is both costly and delicate. Two 
conditions can cause it to burn out: ( I ) if it isn't warmed up to 121 "F 
before electrical load is applied; (2) if its temperature rises above 188°F. 
Pilot lights warn of both conditions. The entire circuit of which the tube 
is a vital component is surrounded by a coolant fluid at a pressure of 
200 psig. Prolonged vibration is also a factor. “Creep-action" ther- 
mostats had failed. 

SOLUTION: Two stacked K1.1XON® M2 Thermostats, with potted leads 
terminating in a plug connector, have successfully solved this compli- 
cated problem. 

WHY M2 THERMOSTATS? Because they're the only thermostats with 
these four characteristics: (1) the dependability of a snap-acting disc; 
(2) a temperature differential as narrow as 2° to 5°F; (3) a welded 
hermetic seal; (4) a switch-action option of opening or closing on tem- 
perature rise or drop . . . ideal when both temperature control and pilot 
light operation are involved. Other characteristics are charted below. 
IF YOU HAVE A SIMILAR PROBLEM, write for complete specifica- 
tions, prices, delivery schedules and design assistance. 



METALS & CONTROLS INC. 


Texas Instruments 
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83% of the answers 

Stressed YEAR ROUND 
Recreational Facilities 

We’ve Got Them - 


FOR INSTANCE . . . 

— Iotas for motor boating, fishing, swimming, sailing and water skiing — ' 

year round golf courses — tennis — bowling — softball — horseback riding — 
ample facilities for practically every participating and spectator sport. 

If you wont year round recreation for happier, healthier living — write us 




OCv- 


t0«HVED»®B©S@ilfl O C0MPAHY 


F LOCKHEED 


Write to: 

Hugh L. Gordon 

Professional Employment Manager 
Lockheed-Georgla Company 
834- West Peachtree Street 
Atlanta 8, Georgia Dept. ZZ-75 


Where, we find, " 

there's MORE of what MORE Engineers want MORE of. 


AERONAUTICAL ENGINEERING 



GAS INGESTION of the Rolls-Royce RB.108 pure jet lift engine is checked by injecting hydraulic oil into the jet pipe and measuring the 
flow of the resultant smoke. Engine is hung on a gantry for series of ground erosion tests. 


Rolls Studies Jet YTOL Erosion Effects 



LIGHTWEIGHT ALUMINUM plate devised by Rolls-Royce to resist ground erosion from 
pure lift engines operating in forward, rough-field areas, is shown after one takeoff cycle 
(top). Same plate is shown after SO takeoff cycles (bottom). 


By Herbert J. Coleman 

London— Rolls-Royce research pro- 
gram into the problems of ground ero- 
sion caused by pure jet lift engines at 
takeoff and landing thrusts has led to 
exploration of operational use of light 
aluminum plates and varied treatment 
of concrete platforms. 

In a preliminary full-scale program at 
Rolls' Flight Development Establish- 
ment at Hucknall, J. R. C. Fcaron, 
deputy flight development engineer, 
and D. II. Norman, technical assistant, 
came to these conclusions: 

• Lightweight aluminum plates can re- 
duce erosion of pastureland. macadam 
and asphalt to negligible proportions 
during vertical takeoff regime. 

• Shortening of the staying time over 
the surface has marked effect on reduc- 
ing erosion. Surfaces will resist exhaust 
efflux of a single turbojet engine down 
to ground speeds as low as 10 kt. 

• Lowering efflux velocity and tempera- 
ture also reduces erosion. At efflux 
velocities of the order of 500 fps. the 
three surfaces would not require protcc- 

• Amount of hot gas re-ingestion in the 
single RB.108 pure lift engine used for 
the tests has heen small. Air intake 
temperature rises of 3C were usual and 
never exceeded SC. The RB.10S is 
the powcrplant for the Short SC.l and 
is the progenitor of the RB.162 scries 
involved in several NATO entries for 
the VTOL fighter and transport com- 
petitions. 

For forward area operational flying. 
Rolls devised a 2-ft.-diametcr plate with 
a i-in. circumferential lip. made from 
10 gage aluminum and fitted with a 
center peg to affix it to the surface. 
Total weight was 6.1 lb. 

Plate was still serviceable after 50 
takeoffs. Another plate, made of 16 
gage material, was good for only about 
20 takeoffs. 


Fcaron said the plates are effective 
in protecting macadam and asphalt 
surfaces. A sheet of 24 gage (0.022 in.) 
aluminum fixed to the surface suc- 
cessfully withstood 50 takeoffs and pro- 
sided adequate protection. 

Fcaron noted that, to give scale to 
the weight penalty of this type of 
protection, if carried aboard the air- 
craft to operating areas, these para- 
meters prevail no matter how many 
lift engines arc installed on the air- 
plane: 

• Protection by 10 gage aluminum 
plates is worth some 10 sec. of jet lift 
operations with all engines at maximum 
rating. 

• Protection by 16 gage aluminum 
plates is worth some 6 sec. of jet lift 
operation, with all engines at top thrust. 

To determine ground erosion under 
STOL conditions, Rolls used a Gloster 


Meteor flying test bed, fitted with a 
RB.10S for taxiing purposes. Engine, 
mounted in the vertical position, gave 
a gas velocity at the nozzle of 1,750 
fps. at maximum rating. 

At speeds down to 10 kt„ no damage 
to surface was encountered. Fcaron 
attributes this to the low residence 
time dircctlv under the nozzle, never 
greater than 0.06 sec. Taxiing at speeds 
up to 40 kt.. only loose fibrous dust 
from around grass roots was removed, 
and Fcaron said this did not rise above 
6 ft. 

Another run was made on dry straw 
to test whether the Meteor was likely 
to start a grass fire. Straw was not 
burned, or even charred, again due to 
low residence time. 

For static testing, the RB.108 was 
mounted in a gantry for positioning 
over various ground surfaces. Entire 
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Problem for you: 


Soft land 
this vehicle on 
the moon 


CONTROLS ENGINEERS. Concerns 
airborne computers and other controls re- 


satellites, radar tracking, control circuitry, 
control systems, control techniques, tran- 


CIRCUIT DESIGNERS. Involves 
analysis and synthesis of systems for: tele- 
metering and command circuits for space 
vehicles, high efficiency power supplies 
for airborne and space electronic systems, 
space command, space television, guid- 
ance and control systems, and many others. 


This spacecraft is SURVEYOR, one of the many important pro- 
jects now under way at Hughes. It will “soft” land on the moon 
sometime in 1963. Its mission: to pierce and analyze the moon’s 
surface; to transmit back to earth high quality television pictures; 
and to measure the moon’s magnetic and radiation characteristics. 
To accomplish these demanding objectives, Project Surveyor re- 
quires the talents of many imaginative junior and senior engineers 
and physicists to augment its outstanding staff. A degree from an 
accredited university and U.S. citizenship are required. Experience 
in Aerospace Vehicles is preferred but not necessary. A few of the 
openings include: 


INFRARED SPECIALISTS. 

perform systems analysis and prelimin 
design in infrared activities for satellite 
tection and identification, air-to-air missil 
AICBM, infrared range measurement, . 
to-air detection search sets, optical s 
terns, detection cryogenics anc 

SYSTEMS ANALYSTS. 

To consider such basic prob- 
lems as: requirements of 
manned space flight; auto- 
matic target recognition re- 
quirements for unmanned 
satellites or high speed strike 


reconnaissance systems; IR systems re 
quirements for ballistic missile defense. In 
quire today. Please airmail your resume tc 

Mr. Robert A. Martin, 

Supervisor of Scientific Employment 
Hughes Aerospace Divisions, 

11940 W. Jefferson Blvd., 

ver City 86, California. 
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systems assembly could be raised and 
lowered from 7 ft. to I ft. over the 
ground. On the Meteor, the RB.10S 
nozzle was 50 in. above the ground. 

Selecting a concrete hardstand at 
random, and with the RB.108 posi- 
tioned 5 ft. off the surface, erosion was 
experienced after a single takeoff cvclc. 
This was flaking to the depth of about 
1/16 in. over an area of 2 ft. Fearon 
said it occurred because water, con- 
tained in small cavities in the top 
surface, boils under the jet blast and 
resulting steam pressure breaks off the 
flakes. 

50 Takeoff Cycles 

However, after 50 takeoff cycles, area 
of erosion had been increased by about 
25%. Solution. Fearon thinks, is 
through use of "water-cured" cement 
for VTOL hardstands; i.t'.. wet sand 
is placed over the concrete surface im- 
mediately after laying so that moisture 
is prevented from evaporating off the 
surface and it also is protected from 
fluctuations caused bv the sun's radiant 
heat. Test stand laid by Rolls resulted 
in encouraging data, Fearon said, after 
more than 200 liftoffs produced no 
visible erosion at all. 

Tests on a 2-in. layer of macadam 
on a concrete base, standard Ministry 
of Aviation hardstand specification, in- 


volved the single RB.108 positioned 
with the nozzle 3 ft. off the surface. 
After three cycles, the surface had been 
damaged over an area of 24 sq. ft. and 
about 2.5 cu. ft. of material had been 
removed, some of the pieces coming to 
rest as far as 80 ft. from the test rig. 

Since protection of this surface was 
an obvious necessity. Rolls began a 
series of RB.108 runs to detennine the 
flow pattern of exhaust gases beneath 
the nozzle, during steady running. En- 
gine was set up with the nozzle two 
diameters above an 8 ft. steel plate; 
under steady running, a traverse of the 
dynamic pressure of the exhaust gas 
flow along the surface was obtained. 
This was related to the dynamic pres- 
sure at the nozzle to obtain the "scrub- 
bing velocity" at the ground surface. 

Fearon discovered that the total 
depth of flow was about 3 in. and that 
it remained fairly constant with dis- 
tance from the jet axis. This confirmed 
a suspicion that large and rapid mixing 
occurred as the flow spread out radially 
over the surface and a downdraft of 
cool ambient air was induced over the 

However, at one nozzle diameter 
from the nozzle axis, Fearon found that 
the flow was "sensibly" parallel to the 
ground, and peak dynamic pressures 
(the "scrubbing velocities”) occurred 


within the first 4-in. above the surface. 

Measuring the surface temperatures 
over a water-cured concrete specimen 
hardstand. Rolls set up the engine noz- 
zle 3 ft. off the surface; ambient 
temperature was 9C and maximum jet 
pipe temperature was 620C. 

Test showed the maximum tempera- 
ture immediately below the nozzle 
axis was 360C and, because of the large 
amount of mixing the temperature fell 
off rapidly. Three feet from the axis, 
the surface temperature was down to 
100C. At 6 ft. from the axis, surface 
temperature had dropped to 50C. 
Intake Temperature 

Another test phase centered on 
measurement of any rise in intake 
temperature due to recirculation of the 
exhaust gases. Flow pattern was ob- 
tained by injecting hydraulic oil (DTD 
44D) into the jet pipe and photograph- 
ing the resulting white cloud with mo- 
tion picture cameras. Flow patterns 
were read off the film by using a 
Benson-Lehner coordinate plotting 
machine. 

Parameters explored in re-ingestion 
tests included: 

• Startup and steady ninning at idling 

• Steady running at maximum speed. 

• Simulated takeoffs. 


An imporlont position is ovoiloble in our propulsion section for an individual with 
experience in compressible flow and advanced aerodynamics. Knowledge of 
boundary layer characteristics is desirable but not essential. Work will be in the 
following areas and will be both analytical and experimental in nature. 

• Thrust vector control of rockets by fluid injection. 

• Hypersonic inlets for subsonic and supersonic combustion ramjets. 

• Pneumatic devices using aerodynamic elements, without moving parts, 
tfiis group has been a leader in the fluid-inje< 


thrust-vector-control field since 19. 
work will be of a highly advanced nc 
in the supersonic inlet area has bee 


internal 
aerodynamicists 


l is obvious I 
progress since 1948. 


s are excellent and cover a range from 
>t tunnel. Mathematical analysis and com- 
e of the nation's largest analog and 


Aerodynamic and gas dynamic facilit 
subsonic through Mach 25 in the hot-s 
pulolional services are available from 
digital centers. 

Projects are of the long-range sustained variety with all that this implies in personal 
security. Benefits are excellent and the salary level will be commensurate with 


experience. 

A requirement is an 

i M.S. degree, or equivalent experience. 

| Please write lo Mr. W. D. Walsh. 

U nite d Research Laboratories 

R i rc raft «*»■ *«« a****** 

1 qualified applicants will receive consideration : 

lor employment without regard to race, creed, color, or national orlgli 
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IBM 


extends the range of programming 


Are you interested in exploring 
the capabilities of the computer? 



research and development that make new o 
puting systems possible. 



What’s more, you would be able to give your 
projects the time they deserve. Time for think- 
ing. Time for achievement. 

The scope of programming at IBM stimulates 
professional growth. It offers possibilities which 
merit serious consideration whether you are a 
master of the skills of programming or a relative 
newcomer to the field. Salaries and benefits at 
IBM are excellent. If you have experience in scien- 
tific or commercial programming, we would like 
to acquaint you with the wide range of respon- 
sible positions on our programming staff. 

Programming facilities are located in San Jose, 
Calif. ; Washington, D. C., area ; Lexington, Ken- 
tucky; Rochester, Minnesota; Omaha, Nebraska; 
and New York, Endicott, Kingston, Owego, 
Poughkeepsie and Yorktown Heights, NewYork. 
IBM is an Equal Opportunity Employer. 

For further details, please write, outlining your 
background and interests, to: Manager of Pro- 
fessional Employment, IBM Corporation, Dept. 
524P4, 590 Madison Ave., New York 22, N.Y. 




The Calibre of an Aerospace Organization Is Evidenced by the Calibre of the Problems 
Pul To It by its Customers — and by the Company to its Engineers 


Engineers, Scientists 

what’s your opinion: 



If you would like to pil your talents against the more significant and challenging problems of the 
Aerospace Age, why not look into the wide variety of professional openings at Bell, some of 
which are listed below. Bell Acrosystcms originated the Acena rocket engine, Hii-eknas inertial 
systems, the revolutionary Reaction Control Concept for space vehicle steering and many other 
advances in missilery, avionics and propulsion ... is now working on such diverse programs as the 
Hydroskimmeb air cushion vehicle for the Navy, and a realistic space simulator for astronauts. 
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BELL 


Please address resumes to Mr. Ceorge Klock 

AEROSVSTEMS CO. 


DIVISION OF BELL. AEROSPACE CORPORATION -A tBXtrOfll COMPANY 
An Equal Opportunity Employer P.O. Bo* *1, Buffalo 5, New York 
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SPACE TECHNOLOGY, 


26, 1962 


KNOW-HOW 


ON THE MOVE . .... ATT ©©HONld 

MILITARY AIRCRAFT SYSTEMS DIVISION 



Backed up by the finest support facilities available, MASD engineers are moving ahead 
on a number of vital, long-range projects. They are vigorously expanding efforts in 
research and new product development. Right now they are: advancing the state of the 
art in Variable Sweep Wing technology; engaged in design of land and carrier-based 
V/STOL vehicles; conducting studies in operation of high-performance aircraft at Low 
Level; and working extensively in the areas of Structural Dynamics, Advanced Avionic 
Systems, Human Factors and Systems Analysis. In fact, MASD engineers are working in 
practically every technological area. And MASD is truly on the move. For the serious 
engineer, opportunities exist at both the Wichita and Seattle Branches of this aggressive 
organization. 

For specific information about assignments at these two locations, write Mr. Melvin 
Vobach, Dept. C-34, Military Aircraft Systems Division, The Boeing Company, Wichita 
1, Kansas. 
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MILITAR "ST AIRCRAFT SYSTEMS DIVISION 


Searchlight Section 


sa:5Si.t 


FOR SALE 

IMMEDIATE DELIVERY 

FOR SALE 

CONVAIR 340/440 

DC4-E $125,000 

C47 DC3 $50,000 

CW20T $55,000 

Engine build up and spares in- 

WILLIAM N. HORAN 

ESsC.' 



FOR SALE 

MOVING? 

SEND FOR BOOKLET 
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“Searchlight” 

IS 

WHERE 
TO BUY 

— lo help you gel what you 

SSbolts 

ISilS 

Take Advantage Of It 

For Every Business Want 

■ 

"THINK SEARCHLIGHT FIRST" 


FOR MORE 
INFORMATION 



11 J. A. 
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LETTERS 




this is 
the Brush 
Mark II ... 

anyone 
can 
plug 
it in 

put it 
in writing 
anywhere 


There is no direct writing recorder on the market that approaches the compact 
Mark II in sheer usefulness. It is a completely integrated engineering tool 
that can be operated by anyone ... in the shop or in the field . . . for countless 
research or design requirements. Every function necessary for uniform, 
crisp, easily reproduced readouts is "built-in”. The Mark II gives you two analog 
channels plus two event markers; 4 chart speeds; DC to 100 cps response 
with 40 mm amplitude; 10 mv/mm sensitivity; high input impedance. 

Ink or electric writing models. Immediate shipment from stock. 
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Pfp? 


This Arabic script means "Long 
Life." For people who deal with 
complex microwave problems, "long life" 
means Varian klystrons— pulse, CW, reflex 


* 

Simplicity of design, ruggedness, and precision 



manufacture make possible these histories: On Spruce 
Mountain, Nevada, a VA-220 reflex oscillator klystron 
was installed in 1956 in a TV transmission system. 

It has been operating unattended for more than 
33,000 hours. Near the Arctic Circle, VA-842 super- 
power klystrons were installed in 1956 in a classified 
radar network. Eight tubes had reached 10,000 hours 
operation by December, 1961. In Norway, VA-800C CW 
amplifier klystrons were installed in 1958 in HOTLINE, 
a link in a NATO troposcatter system. Six tubes are still 
going after 10,000 hours; one has reached 20,000 
hours. If your microwave system design calls for 
tubes that last, contact Tube Division. 
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VARIAN associates 


PALO ALTO 22, CALIFORNIA 


Varion Subsidiaries: bomac laboratories, inc. • s-f-d laboratories, inc. • semicon associates, inc. 

VARIan ASSOCIATES OF CANADA, LTD. • SEMICON OF CALIFORNIA, INC. • VARIAN A. G. (SWITZERLAND) 


